Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



FEOI^'"T13 PIECE . 







TB« 



ACCOMPLISHED TUTOR; 



OR, 



€Avxfilttt l&gfinn 



ot 



■jLIBEmAJL 1EBI7C ATION t 

C0NTAIN2KG THE 

MOST IMPROVED THEORY AND PRACTICE 



OF THE 



FOLLOWING SUBJECTS: 



X. finglilh Grammar^ 

and Elocution, 
s. Beomanfliipr and 

Short Hand. 
3/Aritfametic» Vulgar 

and Deciinai. 
4. Scock-boldiQg, and 

Merchants Accdmpts 



5* Menfuracion, and 
Architc&ure. 

6. Optics. 

7. Algebra. 

8. Dohrine of Annuities 

9. Trigonometry." 

10. Logarithms. 

11. Geography. 



12. Aftrononiy. 

13. Mechanics. 

14. £le£tricity. 

15. Pneumatics. 

16. Hydroftatics. 

17. Hydiaalics. 

1 8. Drawingy^ngraving, 

and Painting. 



AND OTH£R US£Ft71. MATTEL. . 



EmlelliJ&ed tvitk Twenty Cappcr^plaUs and SixMaps^ neatly en^aveJ. 



By THOMAS HODSON. 



msm 



THIRD EDITION. 

IN TWO VOLUMES. 

VOL. I. 



/. 






lOTfDON: 

FRINTXD FOR I}. O. SYMOKOS, PATKKMOSTEK lOW ; ANl^ 

VBRNOK, HOOO| A'HD SRARVE. POULTRY. 

1806. 



? 



/ 55 7 



•> I ■ ■ !!■*■— ^*i——*—^—yi1»*i*«——*i»^—^»*-^ 



^. GpfifKi.1.9 Printer^ l^tdi; Quieeh Streetji jlolb«% 









^ vr-fr 



U 



FKEl^AC E. 



/ 
/ 



-•■ ^ ,.. • •■ - •■! 



Tmb general utility of a work of tKis nature fuper* 
fe^es the neceffity of a Prefiice. But it may b^ tbou^ 
neceffary to fay a few words concerning the oianner in 
which the fubjeSts are arranged. 

In the rules in Vulgar Ari^]imetic, I have foDQjewbat 

departed from the order generally followed^ in order to 

render that fcien9e more intelligible^ and eafy of attain* 

ment, to thpfe who chopfeto.go regularly through it» 

Almpft ey^ry writer pn Aritjin?eti.c follows a diflferent 

order in the difpofition of hj^ work j though. ^vcry one 

muftbe fenfible of the abfurdity 9f teaching tbofe rules 

which depend chiefly upon ^fradiq^naj a« Prai^ce^ &€• 

before the learner is acquainted with the do£lrine of 

Vulgar Fra6kions« It may be obferved, that any rule 

in Arithmetic may with equal propriety be attempted^ 

when the learner is fufEciently (killed in the four fingic 

rules* The rules of Intereft are alfo placed under the 

chapter of Stock- holding; and Tare and Tret in that 

of Merchants Accompts^ being more intimately con- 

ne£ted therewith. 

In the chapter of Optics, I have endeavoured to 
render the pra6lical part of that ufeful fcience as intel- 
ligible as poffible, avoiding all algebraical andmathe* 
roatical calculations (though neceflary in comfplete 
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fcientific treatifes upon this fubjeft), in order to render 
it more perfpicuous. 

In each of the other fubje£b, I have retained tbofe 
parts which appeared to me the mod eflential^ and 
rejeSed the fuperfluous : availing myfelf of the labours 
of others on ekch of the fubje&s; though I have not 
quoted every author; as that would be attended with 
more difficulty than might be at firft expeSedj and 
partake of a precifenefs uuneceiTary in the prefent work. 
-It inay be proper to mention^ that I have endea<- 
v(Jifired to irifert all the modem improvements, in each 
o£:the fubj€<%s, that appeared of any cpnfiderable 
utility. The errors unavoidable in works of this nature^ 
abounding with calculations^ I. have, as far as they 
occurred to me, correfted in this edition. The candour 
with which . the former edition of this work was re- 
ceived, is at leaft fome argument in favour of its 
utility, as alfo confolation to its author ; and tends to 
alleviate an afili£ting (fifpenfation of Divine Providence : 
and render tolerable an unii>terrupted confinemdnt 
to his room, which 'has now continued upwarda of 
eighteeii years. 
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CHAP. I. 
Of ENGLISH grammar^ 



SECTi L . 

OF tils DIVISION AND SOOKD Ot LE'fTERS* 

In the early ages of antiquity, before dphlbets were !n* 
Vented, mankind, fenfible of their want of fome m^ns of 
recording hiftorical eventis and fcientifical difcoVeries^ had re- 
courfe to various arts for thefe purpofes i the &r& of which 
was painting. That partiality for pi^ures, fo evident in all 
iges and countries, afforded the ancients a method of plH 
petuadng their trania^iohs. To commeitk>rate that 6n0 ^ 
man- had killed another, they painted the figure of a dead 
Rian, with another man (binding over him, having aii holtilCi 
weapon in his hand.- On the firft difcovery of America, this/ g^" 

was the only kind of writing ufed by the Mexicans. 

The firft improvement made by our anceftors in the art of 
writing (if it migiit then be called an art) was by the intro^ 
dtiaii^n of hieioglyphical charaacrs. Thefc confiftcd of 
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certain fymbols, which were made to reprefcnt certain invi- 
fible objc(5ts, to which, in Ibmc partidlilars, fuch fymbols were 
fuppofecl to bear fome refemblance. An eye was the fymbol 
of knowledge; a circle, of eternity, as having neither begin- 
ning nor end. Tiie figures of animals weie alfo much era* 

•vitlivAiflikb^fcejt were4ijppo4<?i io^e«nfK>wed,Stn<i'1ir^vfiith 
they refembled the objed fignificd. Thus, imprudence was 
repiefented by a fly ; wifdom by an ant; and victory by a 
hawk. Thefe hieroglyphics fiouriflied motlin ancient Egypt 
(as did ail other learning at that time), where the knowledge 
of thefe characElers was reduced tiHo^ regular art : and many 
fpecimcns of them are dill extant in relics of Egyptian anti- 
quities. Hieroglyphics, jhough an improvement upon the 
former mcide'c^ wHtihg, was a velry imper/eA- one, and often 
confufed and perplexed its molTlkilful profeflbrs. 

In a few fucceeding -«ge% -htrroglyphics gave place to 

fimplc arbitrary marks^ which were introduced to reprefcnt 

obje^s, without having :the hjai^t • refemblance or afiinity t» 

tfeeobjefts reprefented. The Chinefe flill ufe characters of 

thift nature: th^*aveuo^«l^abtt'«f^ enters, ^bcft^every 

tingle mark or charafVer fignifies one pcrfed idea or obje<5t. 

The number of tl?rfe chaxaiftcrsarctherefore.gfcutt-vtitar 

fcyeqty thoufai^^. To^,*>c petfe^ly a^fqp^iotfd yfijb^ ttom, 

comftitute?. the bufiwpfs, gf a whoJq life; whiqh w^Mlbe-fn 

infurmpwjtfible, obftaclc to the iajprcxv^ment oi (ckf^Ctj,. Qur 

cpmjTiOA figiKes, t, a, 3, 4, &c, aflfipfd us an c«afn|4e}Qt this 

. fort of writipj; wb^rcwob fenr^ ^M" charn£lfiF,c|w«¥ey«t |bc 

ide? 0/ the auqolw fpr which. ix.f|;^pijf as cl«^y *iWd-Wielli- 

^ibly 9k .the ifQrHs themfelves,^ o^m^ two, t)ircp,J4iCM But 

when,.niprks or chara£tei:s. come to beuf^ f»r.4H:Qiir':Mi«^s, 

ip eM:lujpen t9aiia.lphabfitt»£ i^t^]>, j(iKyt;l)i|ti«i4(6^ 
numbef^ t^^iCQilie ii^cpiivi^nieut. ■- '.'..: 

. . The Hcxt imp^ov,em/?pt in tbeart qf wntif^.w^^'the 
invention of figns or i(kiark^,,whi<^h 9pq4i ^of^^i^fn^/Zor 
t^ie oi3Jei^S'tb9^>fclv^ 'buj; i(it t\x^ wr44 Qx:,9H^iiff€iimiWi^J 
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ffleywerr diffifigtiHhcd. Thh Wstfi itir niphkB^t iffylldbUu 
Anaipfta^^et rtf this Idnd (s flJtt fti'lrfif ih itthit>fiia, and fortlc 

• IWrt (h<; riobte and fiiWimc (fifcovery of sm atphahtt ofleMs 
f«pcrfe<W every other improvctileiit hi this arr. Who wai 
tHe fifft iii this invcntioiris iinc<frta1h. An aiphabtt of Irtfers 
vyas, however, broogln hwo'Grcte'c6 by Cadhuis, the Phtertl- 
dai^tviio \tas' cotitempof^ry with* king David. This aljihatct 
coiififted of only (ixtecn letters : the reft Pftit arfdcd aftfcr- 
waffdir, as figrrs forprcrper fbnnds were* found 'to Be wantihgi 
Thii Phcemcian, Heyrevp; Greek, ancf Rorfiati alphabets arc 
iomtidi affle- it\ the* flgtjrc^ stnd names of* the lettei-s, as 
|)1'iuiiy to evince tHey were origmaliV defived'fVorn the fame. 
' Bytheufe ofthfe alphabet, we arcr ndV, therefore, ehablM 
to exprefs oar iVfea^ \Vith the (Sme dearneft and prccifion, 
as SnconverfetJoii. \ 

• ThfcHngUfh alphabet conflfts of ticcnfy-f^x iettefS^: A,- a> 
B, b; C,c; D, d; E, e; F, f; G, g;'H, h; l\ i; J^ j; 
», K; L, I ;M, TB ; N> n ; O, o ; P', p ; "Q, q ; R, r ; S, fj s ; 
T, t^, U, u; V, V; W, w; X, x; t, v ; Z, z ; and isdt- 
▼ided- into- vowels and conlbnants; miirrs and ftnfi?- vowels. 

' The names of the r\^enty-lix letters sreas f611ow : a, bee, 
cee, dcr, e, ef, gee; airdii i, ja, ka, el, ehi, en, o, pee, die; ar^ 
ds,- tec, u; vcej dolible u\ ex, y» zad. 

• The vow^cfe are (rx in number, ^h: a^ €\ /,' c, «, j^; jrfl 
iftfr reCF- at c cbnlbnants". 

• ■ Thr mtites art thtsft' fetters whkh are begiiti, when thfcy 
are fpelled/by a confonant: as, h^bee ; r, cet ; //, ^^if^r, irC.j 
thofe-whtcH :tre begim with a vowelahe called femi-vovrels : 
as, /, el ; w, fw; », tf« ; r, «r ; /, efs^ ^c. ; i^ «r, », r, are alfd 
cailecT liquid^; 

When twcr vttWelfr meet together, they are callW a diph- 
thdngr of thefe^Rei^ are' thirteen, vk. di^- ei^ oi\ ut\ auyeuy 
e», ecy 00, e«, «o, 0/1, and '/<<•' - ^ . 

When three vowels meet, they are called a triphthong: as 
in the word beauty^ , 

h% '^ With 
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With regard to the founc) of tbefe double vowels, there arc 
no ^rules^ that can be j;^ycn, whic(i will bold good in allcalei, 
as words are founded according to the capncis pr a^iedtatioi^ 
pf the age, or the fpeakers : a knowledge of them muft, 
therefore, be acquired by expenence and obfervation. 

And concerning the fo^ind of Single letters, the following 
^les are all that can fafely be depended upon. 

C is pronounced hard like if before a^ o, h ^ and foft like s^ 
before f, /, and jr, 

G is alfo founded hard \}ehn a^o^u^ fomettmes bard, and 
fomedtnes foft, before i and5' ; and generally foft before a. 

£ is moflly filent at the end of a word ; but in that cafe it 
Ijcngthenf the foregoing vowel ; as, AU^ Ude ; and that fomer 
times in the middle of a word ; as ungrateful. But foinetimes 
it only ibft;ens a preceding ^, as in U^ge^ judge. 

H is only an afpiration of the breath, and fon^etimes at the 
])egianing of a word is npt founded ^ all : aS| aii hjgar^ an 
^mr^Qian. 

W is either a yowel or a ^iphthqn^ ; its proper found is tht 
lame^s u in the Italian, ou in the French, pr 99 ia the Engtifli«. 
Sometimes it is not founded ^t all after ^t fometipoes like au. 

X is a double confonant, coinpofed pf ^ hard c or i, and j ; 
and at thet)eginning of a word moilly founded like«. 

Y has exa£hly the fame found as /; and is only a fub^litut^ 
fpr |t at the end of a word, or beforf /; as, crj^ fy^^g^ It is 
a perfect vowel ; and when ufed as a confonant at the begitf* 
^ing of a word, it anfwers to the ancie^^t S^xon ii as, jr^ioy 

ho ; youngs iarig, 

Z is a double confonant ; it fo^f>ds as mi|ch coarfer and 
thicker than i, as v does than /• 

J and V, though confounded by fome old writer? with i 
^nd «, are entirely different letters ; the .former having the 
found of a foft g^ and the latter that of a eoarfer f^ The 
former is called >2, and the latter tv#. , 
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SECT. II. • 

OP SYLLABLES* 

A STILABL9 is a confiituenc part of a word| ^fzwhot^, 
word; itconfiils of one or more letters, and hfdtmed kjM 

£DgIe impulfe of the voice« 

Spelling is the art of rightly naming the letters Jingly tbrit 
cpnftitute a word, and dividing them into fytlables. 

The art of fpelling perfectly is not to be acquired (partis 
cularly in the Englilh) but by praiflice : but a few rules for 
the dividing of fyllables may poifibly be of fervice. 

1. A fyllable in the beginning, or middle, of a word endi 
in a vowel, except fuch vowel be followed by x, or two or 
more cpnfonants : as in re^lt^gi-w. 

2. When two or more confonants follow a vowel, which it 
pronounced fliort,* they vnvA be feparated ; and one, at Ical^ 
always belongs to the preceding fyllable: as in ah'Jli-inaux^ 
, 3. When two or more confonants follow a vowel, which 
is pronounced long, they fometimes belong to the following 
fyllable: as, di'grefs. % 

4. A particle, though placed immediately be£are a vowel^ 
Js feldom divided : as, un^e^quaU 

5. A mute with a liquid following are feldom divided ; b«t 
a liquid or a mute, with a mute following, are moftly divided. 

. 6. When /^ or re follow a mute they are never divided. 
Thefe are the fundamental rules for the dividing of fyU 
lables : butfome grammarians recommend them to be divided 
^ they are founded in a juft pronunciation. 



SECT. IIT. 

O? THE MINE PARTS OP SPEECH. 

When mankind had arrived at fome perfedion in tbe art 
pf writing^ they |bon difcoveced the propriety of reducing 

, ^ langus^e 



bnguage into different forms of words ; or, as they arc com- 
monly called, parts of fpccchl ■ 
In Engliih we have'^nj.oe forqns oi wo^ds, or parts of fpeech. 
1. The Article — placed before nouns to help to deter- 
iJKine tlfeir' flgniHcatioh : as, a man, t^'e inan. 

* ft. iK6* Substantive, or noun-^which is the name of 
any obje^ whatever, of which we have any idea : as, a mani 
a ior/k^ a Jpiritf griefs love. ' - 

3. The pRONoxjN— ufed as a fubftitiite for the noun : as, 

4. The Adjective — added to the noun to denote fts 
quality : as, an Aone^ man/ a wiife horie, an evil fpirit. 

5. The Verb — which fignifies a (late of exiftence, affing, 
orfuffering: as, *'thecentiheIs}2lf/>/, the enemy ^»/^/r^, and 
the fort was talent* 

6. The Adverb — ufed to qualify or enforce the meaning 
ef other words. It is added fometimes to a verb : as, he reads 
i3o$lL Sometimes to an adjective : as, ^' an exceedhgtii^ moun- 
tain.'^ Sometimes to another adverb : as," mofi divinely fair/*- 

}rl The Preposition — placed between Words to conned , 
them together : as, ** the path to fame lies tkrou^h the road 
fo danger.*' 

8. The CdNjuNCTioN — ufed to connect lentences, as pre- 
fiofitions conueifl words: as, *' feat" God ««//h'onour the King.** 

9. The IsTERjECTioN-^ufed to exprefs the furprife w 
affection of the fpeaker : as, O f alas f 

'thtCc are the nine parts of fpeech in the Englifh tongue-; 
every word in which is reducible to one of'thefe parts. 

The ARTICLE is placed before fubftantives to ftiew feow 
Ikr their fignification<extends» 

There are in Englifh only two articles ; a and tie, ji is 
called the indefinite, and the the deffeiite article. 

The indefinite article a is changred into an whtn the next 
word begins with a vowel, or a filent k before the vowel ; 
'wrcepf f\ich voweF be y or •rt?. This ^cle, as its name im- 
portry^is uftdin a^ iadefhifte and undetertoihretf fenfrras, <^ 



^tiua^ means Mettfian^^'W^hoatddlii^rthrhf rt^ tHiO'itt particolar; 

leaving diat ta be ^pl«mtd, if ^trcefftnr, by tbe^ddk^ puffB 

orihe (eiitence* * * ' '^ 

' Tlikartkte eto, therefort, i>e joined to fubftantivrt in tte 

"tiiigtitir Viufnbcr only, except it t»me before the adjd^tNh 

y^tar »rfd wk^ r as, a/tn) i/aysj a (^reat) Many men ; olr t>^fbfe 

'the(«>mplettf'«Bmerica! afl^iStires^ a dizen^ a fcm^ }sk ftr^- 

4red^ a tkonfamd^'ti mtUhn^ tt myn'md: asj a JotesM fWtd^ a 

'/^^re fif ef^^ atr hundrtd menj &c* 

The definite article the determines which parficalar thing 
•h meaiit; orof manf, which they arc: this is therbTofe'eai- 
• ployed b^ with fingular and plnral nouns : as, **' llr J^^fi 
^yiathe ked^gHsJ* 

It IS alio ufed fometimes before adverbs in the compifradtt 
.md fi|perlative>degrees; as, thgmore^ thehettfr^^l€A/t{bttX\). 
The SUBSTANTIVE is the name of any objed irhatcVer 
.©f which ivc 'have any idea. ' ^ 

There are two forts of fubftantlves, Proper an8<7onlnioii« 

Sfoper names are fueh as belong to Mividual objefts, tirh^her 

.smimate orinanhnate^, but not t« every individtid <^r bbjeift 

r«^ the (ame fort or fpecies : tbns, ^^'is the namc^of 2i mafl^ 

butnot the name of every man ;- Chance may be thetfitaikl of 

a d<^, but it is not the. name of every dog; -Imdm the h^itte 

.4>f a dty^ but not KilttWff ofty. Thefe are tberefciie 'prdp^ 

names ; but «««»^ d^g^ and chy are common tiames : ibr man 

, is tbe cammoa name of every man ; d&g^ the comthon ndme 

of every dog ; and ri/y, the commbh name .of eii^ry tikr. 

Proper naR?es have no articles nor pl^nd number, nod^ hf 

a metaphor : as when a cruiil tyrant is catkd a i^en'^ or wfken 

a common jiame is anderfb>od« as the {^pyRt^^ed Gkergn or 

mhen there:are many of «he iame name, as yAe twelve 'C^fars. 

There are tbreraitributes beion^ug to theifiiigfittl'hdini, 

. viz. naraber, gender, and cafe. 

The number is either (iifgalar or plural, Thte finguhlr 
vBQmberexpsdiesoneohjtei^i as, Kkhtg: the phmiV'twoor 
vtoore, as^.'iw^j:. 



jBaBBBBBsasssBBBSssaaessssrassss 

The piufal nuinber is mofiiy foriiicd» in £iigli(b« by the 
addition of sores : as, b^^hcp; goat^ g^ats ; /•Xy f^xes. 

Some change the / into v : as, w^^, nxjive^ \ U^% leaves^ 

^ • Soipe plurals end in ^ •* as, oXf oxeni chiU^ children j mattf 

tiftm.hrQther^ brethren* In the latter, and fome others, the 

ji.ia Ihc firft fyllabk is changed into e. This form is ^ 

lesxiUDsof the Teutonic language, and the foilowiog of the 

Saxon ; lou/e^ lice ; mpufe^ mice \ toothy teeth* 

Some nouns ending in /, change it into /.* as, city^ cities / 
galtety^ galleries. 

Some nouns have no plural : as, cvrn^ goUf f^iich^Jktk^ &i« 
ADdf^bers no iiugular numbers : as, annals^ belUrms^ feiffeirt^ 
hmgs^ &c« The words Jheep and deer have no variation of 
number^ 

^11 &bfiantive$ in Englilh, whether common or proper,, 
arc confidered with relation to gender, as being eitlier of the 
mefculine, feminine, or neuter gender* That is, either of 
{be male XV female fex^ or neither. 

. The mafcuUne or feminine genders arc applied to the names 
of animals only, and fuch whofe fex is obvious: as, man^ 
Jhm^. Aiv which are the mafculine gender : Mary^ vxman^ 
hf94 <i*w, whic^i are the feminine gender. Thofe whole fex 
ia^pt evident, with all inanimate obje6ls, are of the neuter 
g^i^der ; fis^ ^^9 worm^ houfe^ tree ; except in poetry, and 
the ebtg^t fpecies of cqmpoiition, where inanimate obje6h, 
.and.ttie hun)an pai!ions,.^re. perfoniHed into men and women, 
and c^qniequently have their genders. 

A j[ew fubflantives arie^ marked by their terminations : as, 
prkite^.^rsficefs ; Um^ li^n^s ; . afhr^ oB^efs* 

l^he chief ufe of gender is to agree with the propoun. 
. .ia'£ngli(h there are three different cafes of the noun : the 
nominative, /poile^ve, and obje&ive cafe. 

The nominative cafe is .the fimple name of (he noun, 
.withont reletionto other objeds: as, *^ John^^^ 

The pqfieffive Hgnifiesthe relation of poffeifion : as, ^Johi^s 

* i • 

book," and was formerly written " Jeknis book," and not **y«bi 
^4book,'^«s is vulgarly written. It may silfo be expreffed by 

inverting 
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ipvefting the phrafci and inrertfng the prepofidon : at, ** the 

Wheii thefign ofthit pofieffire cafe is to be added to aphrafe 
of ft i^eiiEil words, it Is'geoeiiaily joiaed to the laA word : as, 
^* the £tiiperor of Sf9nec$*s dominions." To the plural noun 
endingjwitv'tlie xis notaddedt as, the ** arrows* heads.*' 

T^ iihjtAWt cafe, though founded in grammar, » Ibrmed 
as ttk^ i(i!(Mr&naftiif«, and expnefles the objei^ of a fentence t at, 

T^e PRONOUN if iaivotd nftd as a fub^tute for the 
AOtmV^dnd to prevetit iti repetition: as, ** John loves kis 
boolL«^ Here the proi^oun J^s fu pplies the place of the noun 
^A», and prevents the repetition of it. 

]n'»prd&<itto thereare perfon, ' number, g^tider, and cafe. 

Thtmaref'tlfrtfe peM^ns in the pionouh. Pirft, the perfon 
whofpieaks iiNiy mean hin»rdf : as, /, me; tbefe are therefore 
called pronouns of ^ thd fii^ pieribn :<-*-^or he may fpeak of the 
peribn to «rhoav be addrfeflea him^f s as, /locr, Ma* ; thefe are 
pronouns "df the fecotid perlKiiTe-^or he may intend fome 
other perfoR Mr thing t asy Jk, Jte,, or // ; ^lefe are pronouna 
of the third petfon. Each of -theft perfon^ have the fingular 
aod phiral nuoibers, and'thetfacee variations of cafe* The 
.perfon haaalfatht wnriationf of gender. 



Thff Prtmmms dedmedncewrimg /o ihek Vmiathns of 
fkrjbns^ Nn/mier$^ Ctx/ks, and Gentkrs^ 



tfoBinfttiffe. FMMMhe. O^ttAn, 
FirJiPer/oM. 

I^ Aiideii. ! ' me* 

Thoti| Ihi^e, ||fee^ 1 



NteniastivB. FoiMstiw. Olyectift* 

Ftrfi Per/an. 
We^ out8| ' usft 

Stand 'Ferfim* 
Ye or you, yours, you. 



Mrf. He,* liis, him.^ 

Ftm She, facni|' her. >Thejr|^ didrs^ them.v 

!&». it^ ks|. ih J 
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Thou^ iii.§il;its (pafes, ^tw^Wy giy<s place ^Q yof^ i|Xfi9pt 
in a very folcmn ftyle, and in addrefles to the Denjr* ^ ; ^ 

As tl)e peifi^nai pronoun h» fay^k$t^.fQi:;the,^QU|^/|b it 
has ttie 0»min^i^r^ in,gramaia|iGal^|ifttu^ki^^/aDf|)%<|^p^ 
ble of forming a fentcnce ?vitb0vVtl3C^ai^o^,^ii}W^|ia^iye-: 

as, •*' 1 that jTpcak.ump ih»8ta^/i?iCliP81'W?^ W*^ 
^^ut ti»er«*r« other pronouns, pf rt^e i>atHi«M:?(^§ftFcs^ 

and, like.a#pdtiv€S| requii^,foa^cii^bftan.t^e^it;f^a9Ji,^ 
them, which is either expreffed or underlloqd. - fJHiQfefr9»« 
ther€for€«^tflk<(l.:Pronotivi)ial;Adie^i«cs^ .Of^ti^^J^W^re 

4 

fourXorts; polfeCivqs, dct^Qitiya^, r<lativeS| . an4]diftfi^VMv«% 

tirely different words .firotn the pjofltffive pronwp^ ^f^^^^bifff^ 
^c r i ^ n^ ^h^ft the. f ubftanti ve i§ £[iD9etHn«s^Mf fi8^ |Wi|{tDu t 
being exprefled: 2^^\^ thJianfeifp^¥rAi'- wJ»WW^*tf!rtt>fc 
<h€ fMbflaiHJve fttowld.bt added 5. as,'. *', thjuptt^ .iiU\he.my 

Tlie :df 6nitivc4 ar^, /&>, M<i/t> p^f^fer, any^xfim^ ,^e^npte, 
Thefc fjefine, or limimhs i^a^ing of,th^jf|(bftai|tive t« 
which %x j-f fer, or ar? joined* Thi? three fif (Ha^i^ rbe plu^l 
iiumber; as, /^, /^g/S-, oikerA^\ThU Jtfers tl>:ll^e.lafttfr tcmr 
or feutence^ tftatSQ tte former. : as, M. n5(/cafe'jdf ifinltiivijs, ihfii 
(mentioned before) ai^ poiTeffives; ukrii ufcd ht'd^FAuf^l 
form only, when the fubftantive belonging to it is not ex- 
pceijed/afi Is'foanetimiis ihe.jc^ \n"^i^h\(x\^\.i^iisr\^A.(in^ 
have alia the .pofleflive cafe rasj^^ .*' .^is is o/^^r/.-pppcrty,'* 
and ** it fhirtlcs^w's apprehenfion^' onevs alfo ufed in an 
indefinite fenfe, as, "'w^ things." Theft arc aB tht varia- 
tions definitives admit of. * " * > 

The relatives are, who^^'ii/t^h^fkat. Thefe^llefer to fome 
fubflantiir^pr pronoun going IJefore, wbiclyrs' therefore called 
the antecedent : 'asj ** 1 zxt\'\heLord that nik^ketfi all rfitngs., 
tluit ftretchcth fertb the heavens a^WSe;''— If^Sh, xliv. 24* 
.They, alfo conneA the follow iiig apd foregoing parts ^ a fen* 
tencc togcthec. ff^ho is varied to expref^ the three cafes^ 
cs^ ^, w/y^, nvhom ; thefc relatives refer to all Ac: three 

perforis, 
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pcrfons, whereas tbeothecpronofninal adjectives belong only 
to the tlnrd perfon.* Wlioy whicfi^ ivhat^ are called interro- 
gativcs, when they are ufed in a queftion. ' 

Each^ tveiy^ either^ are Called diftributives, becaufe thev 
relate to objras or perfons takfcn feparately. 

Befides the foregoing pronominal adje<^ivesi there dre two 
others ; vuiit^ and feif^ in the plural felves. Both of tKenr^ 
cxprefs emphafis, or oppbliti6n,' and are joined to the pof- 
feffives, and fo form a compound J)roiiominal adje6live; as, 
my tfton^thvfelf^ your/ehes,' 

0»f^^, tke plural pronominal adjc^llve, with the Angular 
fubftahtivc, belongs to the regal ftyle. 

All fubftantives belong to the third perfon, except when 
an addrefi i? made to a perfon, then the fubftaniive is of the 
fecond perfon. 

An AD/ECTrVE is a word added to a fubftantive, to 
cxprefs the quality of it, or fome other property : as, a ^ood 
maffy an %itnJi^eJ pountJs^ a burning mountfi/np 

Adje5tvcs have no variation, except the three degrees of 
comparifon : pofitive, comparative, and fuperlatlve. 

Moft qualtties confift of different degrees, or of m^e or le/s. 
Thu^, when a quality is (imply exprefled, without reference^ 
to a greater or lefs degree of rhe fame, it is called the pofiiive 
degree : as, large, y^rt. When it is exprefled with relation to 
a lefs degree, it is called the comparative degree : as, larger^ 
jJtorrer* When it is exprefled as being of the higheft degree 
in its quality, it is called the fnperlative : as, largefi^ Jfiortejl, 

There are two ways of forming the comparative and fuper- 
lativc degrees*^ the firft 5s by adding r or er to the pofitive 
degree; which formsthe comparative ; and by adding // or csy 
to the pofitive, and fo forming the fuperlative degree; as \x\ 
the kft example. Moft monofyl lab les are compared in thi^ 
manner; and diffyllables ending in ^: as, hapfiy ; and /r, wheri 
they are'foflowed by a mute : as, ahU ; or when they are ac- 
fcented on the Idft fy liable : as, genteel. But others, and words 

B a «f 
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of more than two fyllablesi feldom admit of thde termmft- 
tions; but are compared accordiog to thtffoUowtng^fule. 

The fecond method of fomuBg thjc compaiative and fupcr* 
iative degteen of com|)arifoii|. is by placing the advttbs more 
or mpjl before the adjedive of the poitdvc degrees as, «y#» 
rimced^ more experimced^ mnfi €XfftitMe9d% 

The fuperiaUve is, in a few woi^^^ formed by adding the 
abverb moft to the end of them: as, nethermfo^^ foremo^ 
ufpermoftj undtrmofi^ &c. 

The four following adjedUves are irregular in:lbe forma* 
tidn of the degrees of comparifon ici moft langpiaget : good^ 
better^ If eft; bad^ vwr/e^ vmftj Itttk^ Ufsy ht^ ; muA or m4ag» 
fhore^ rnoftm 

Double comparatives and fuperlatives wpt \mfiQfiu in 
grammar: as, the more greater^ or the m»ft greoHfty cycept 
the moft highefiy a phrafe ufed in the Ffalms of Dttvid, and is 
properly applicable to the Suprem,^ Being only« 

The VERB is a word, which ^gpifies an a^ion, or a ibre 
or condition of being; and is either active, pai&vci or neuter. 
A verb ai^ive exprefles an a^ion in its natural order, 
that is, when the agent is placed firft, and the objeA laft ; 
as, ^' John loves his booh,** Here Join is called the ag(:m, 
becaufe he performs the a^oo^ which is /nv, and which is 
the verb ; and booh is the object, upon which the aSion love, 
isexercifed, 

A verb paifive exprefles an a^kion, but in an inmerled order ; 
that is, when the objedt is placed £rft, and the ag^it lafl : as, 
" the book is loved by John." Her»« may be fccn the ufe 
of the cafes of nouns a^d pronouns : for when verb is 
active, the agent is placed firtt, and is in the nooaiaative cafe : 
as, " / lov? thee." When the verb is paffivc, tiie objed 
being placed firfl, muft biein the nominative cafe, and the agent 
being lafl mud be in the objective cafe, accompanied with 
a prepofition; and the verb alTumes a diffi^ceot form : as, 
" thou art kved by rne." Thus an a£tive verb may be tran& 
formed jnto a paiiive, or a pailive verb into an a&ive verb, 

A verb 



OF.SHOI»XSH a3UltrMA». I) 



A verb Vmqw cxfN«fle$ m ftatc^ or cbiidid«n« of beiiift 
only, and coaftqi icnriy hitiioobjeA to beaAi^upofi) bM 
anagciit onlf i «s, /«dSI, lAf^ tdremudf htfiM^Atm^ 
The 9cr6 ncuttr ii caiW atlbikrimmiifitKv verb^ ind clw 
ifcrb aftlvc timnirivcw 

Miuiy vcfbt iie iM ki tngMh both Iff aki adii^e wtA 
neuter figniiGatioii i ihcir form dtmoftibatkig of w^hich kii«t 
di0f«rt. 

. The veib is varied, Mt^ to contefjpeiad trich Ae ihtei 
d iftitn t perTona of t&e pronoun; feeondly, toaj;^ with 
the nomber fingular or plural ; thirdly, to exp^fi the three 
pvfaidpal gmdationt of tif»e^-*prefaMC» peflf^ 9sA future; 
bftly, to ihew the mode or manner in which the aftion or 
Atte of being is exprefled. 

In a yei^ are, tbereferei theft four attributes; peribn^ 
mmiber, thnei and mode. 

To agree with the three pcWonal pronounsi though of the 
fiune number, the verb is taried : as, Ikve^ ihm hvefi^ /le 

AiAi to agree with the two dtfterent numbers of the bme 
perfon: as, thou hveji^ ytlmtts hthoetk^ tliey irar. 

Xilbewife, to expreft the dilFemit times in whidi llie a£^n 
isrrpieftnted x as, I /nv, I hved, I hare hved* To exprefs 
the difeient times, other verbs are often ofiid, Called auxt^ 
liaries, as will be f«en hereafter. 

The verb is moreover varied according to the dHlerent 
aMWMr of expreifing the a^ton or beings which variations 
are called its modes ; of which there are generaHy reclconed 
four, befidestlie participle: the indicative, imperative, fub* 
junAive, and infinirive. 

When a icircumiboce is fimply declared, or wlien aqueftion 
is afted, the verb employed on thefe occafioniit of the iudi- 
cative RfMide: as, 1 bve^ he &tx^i, hvefi thou? When any 
jhhig ia commanded, or folidted, or requefted m^be done, be 
it to a lii)ierior'or inferior, the verb employed In the iea- 
lence is of Ifie imperative mode : as, /»« thoo, ••'OThou 
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my voice ifi/fnre /"— Pop^. -. Wiicn any thiogis^xprefled in 
adoubtfulxXkftiHieFy.or under, aooadilion, on fttppofition, or 
the like; or when it is.fiibfoihed ^ the end or defign; or 
wlien it; is. expreifed in the-^ferm.pf a wifli;!it ;is^ in ftnjr of 
tliefe cafes, and in many others, the fub^jidivc modelof the 
ircrb : as, if I.lovc, ^^ timgh %tijl£^wa^ -.yet j«W ;I put my 
Q-uft in hipi," — Job> xiii. i^^. **. l40ng inyr^.beii^«<^ The 
verb in this mode generally depends on fome other*' verbt 
aad ha» ^ conjuti^on before it ;:.a$^ ^^ r^aif^^'aftenniy (kin, 
worms <^dy. this body, yet itt my flcflf fliaili fi^e God*"— i 
Job, xix, %(y. . '.1 

; Here it muft be npted^ ti^ when an tpplieiition is itiade^ 
of the nature of a requfi|,.:the verb iftc^rfhe imperative: 
mode : as, " Lord fave me." — Mat. Jiiv, Wken itis of the 
nature of; a wiih, the verbri&.'Of the fubjiiii^liue mode : «\s, 
** O King live for ever." — Dan, iii^ When the. verb i« ex-: 
pfefTed without any reference lo perfon oc Diin»ber» it is 
called the iu^nitive ,mode: as,- |o love ; andw^bcn itis eX'^. 
prcfled in fuch a form, that it may be joined to jin-^dje£Hve»\ 
itis called ^heftartkiple, andfaas iomewhatof. the oaUirerof 
an adje<5tivc5 ^s,. /?wf!F^\il9«jtf^/» - . . , ^- 

To expreis the different timi^s .9! . the verb, in £n^ifl^ it is 
oftenn^cefiaryto mal^e ufe of Qi^h^r verbs, called t^refofo 
auxiliaaes, qr h^lper^; of which there are nine : h^ ka^^ do^ 
let^ may^ mufi^ can^Jhall^ will. The.twafirft are chiefly ufed . 
for forming tb$j .different times, of the verb : it is, therefore, 
neceflary to knoiy how to di?cline them according to perfon^^ 
nurhberi tiepe, and mode. 



TO HAVE. 

. :IiiDicATivK Mode*— Profenf /Vwtf. , 

Sinp$lar Number. Plural Number. 

ri. I have, We S 

Perfons. < t. Thou haft. Ye * - vhatek - 

L3. He hath, or hsf^ . .^ (Tlie^J ,- 






t " -«» »p I 



» w ■ ■ < 



"^ 



mK 



■• r-ivl had, 
L3. He had ; 



.t . 



.1. 



A' 



Future T'!(f' 
i.Idiall.orwfllfS'' 

Perfons. •[ *' ^°f^f^^^ «^' ' } Have ; 

3.Refl)all, orwillj 



PlitralKumhtr^ 

We -J 

Yc Vhad. 
They J 



We -v 

. Ye I ( fliall^ or 

/ ,/jymhav5. 
TbevJ 



i..7* 



'^•^•te'' U«; •' 



Imperative Mode. 

lis IiaVe. 

Have ye, or do ye 

havc^ 

3. i^cjt mm Dave. JLet theA) have. 4 

f , ' » ■, * 

OUBJUNCTIVE Mode. — Pre/ent Time/ 

Ify or thotigh,^ 
We 
V > Iff or itbdi^hf 



^i.X^t me have. -* Let' 

Perfons. l ^'.^T ^^^^"'-^ *» V; \ Hav 

^. vnou have. Y 

, ^ 1.3. Let him have. Let 



f i.If, or 

tM)ugh, I 
ra. W,/or - 



Perfons. { • ^^^^.^^ 

3. If, or 
*pugh. 



.•I > 



Yfi*.:. 



►iiave. 



1. r V 



If, <ijr"though, 



Infinitive Mode. ' ' * •' 
FtifiHty To have.;-r-i^^ To hareliad. 

PaRTICIPL;E* * 

i'r^w/, l^lftitii) J ;—P^«f4ff, Had;-*?^^ Haviijg had. 






As the piural pronoun _>iMf is moflly empio^ed fnilead of 
the firigirlar tfjeu^ it muil, therefore^ have the plgraf verb f 
as, you hav^^ydu hady yw were ; and not you hafty you hadft^ 
youwdu Which bft is aa .erroneous fuiecifm, being the 
plural pronojun of tbe filcond peribn, placed jn' agreement 
with the firft or third perfon Angular of the ycib; and 
which error writers pf the firft -etniti^ce have committed. 



V. • I 



In 



li or svatxsic ^hammar* 

In the third perfoo fingylsTft pt^nt lime, indicative inodc^ 
the tenniaatioii of the verb is generally iix /, ioflead of ii or 
€tk^ in th^ polite and familiar fiyle : as, he A^t .inilead of 
he iati / he Itves^ for he lovetL But in the veiy folemn and 
lerious %le the termination is intJL - * 

to BE. 

.', ' Indicative Mqvz>»^r£/hi Time. ' 
Shtgulfjr Number* , Jpl^al Nutaict* 

We y 

Perfons^-^ a^Thou art, i Ye >arc» 



j^i»I am, 
fS» < 2 •Thou art, 
V3«Heisf 



Pafi Ttm$. 






fKlwas, Wf ^ 

Ferfbhs* / 2. T^ou waft, ¥r Vw>cre. 

fi/l (Kail, or will, VI We ^.^ n ^^ 

. \ a^Thonlhalt, or wilt, }be j Te: . y^^}}^ 

: Ij.He^fhall, or wJU,. J : ThcyJ!^*^* ^r 



Perfons 



« • ' 



Til Let me be. Let us ^e. 

Perfons. 4 2. Be thou, or do thou ke, Be ye, oi'doyebe. 
Ls* Let him be^ Let them be. - 



Ili*P^ftATIVE ^ODE. 

II Let me be, ^ Let us ^e. 

2. Be thou, or (" " * ~ 

.3. Let him be^ 

SuBjuvcTivf 'MoD^.'^Prefint Tims^\ 

f T.If I -% If we ^ 

Perfons. < 2. If thou >bei If ye >be. 

Is.Mhc } If they J 

Pajt Time, 

Cul wcre^ W« *! 

perfons, < 2. Thou wcrt, Ye >were. 

L3. He were; They J 

IvrXNtTIVE MoD«» 

Pre/enif Tabe;^P^, TobavebctCtt. 

> • . ■ 

PaKiTICIPLI^. 

Prf/ittt^ Being i-^PerfeS^ Been;— P*>f, Having been. 

The 
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sasB 



»r 



•^5 



The Fariation^ of iht^Vert aSiive according to Per/on^ 

iJiimlef-y Time^ anVLMod^. 

TO LOVE. 



. . ■&n^ular Kum^er* , . . 

PerlbnS4 < a. Thou Idrcft^ 
* : : ; ^ 4* He loveth, of loves | 

> '' - PaftTimi. 

rul loved, 

Ferfons^x ?*Thou lovedft, . 
. V3« He loved j 

Future Timt^ 

p.! (hall, ot ivUV . "1 
I^eribns; i 2: Thou ftialt, ot wilt, >lbve 5 Yd 



Phtrdl Numht* 
We -J 
Ye >love. 
TheyJ ' 



loved^ 




We 

They 



} 



(hall of 
wiUlove^ 



Perfons* < 2. 



j4 He ihaUi or will, J 

Imperative Modb. 

Let trie IbVe, Let "us love. 

Lovetbouyordothoulove, Loveye, ordoyelove. 
V Let him k>ve ; Let them love. 

ft 

St7Bju»CTiVE MolJE. — Prefeitt Time. 



Feribns. -J 2. Thou >] 
Is.Hc J 



.^jr., 



Perfons 



p.rmay .^ 
• < 2« Thou may Move; 
»V3«He may • J ' • 

PaftTtme. 

r I* I might i 

Perfoos, < 2. Thou mighteH |l<>ve.} 
. l^/pe might J \ 



!• I could, fhould, " 
or would 

2.Thoucouldell, ' 
PcrfixM. «( ^ ^. {hould<^, or 

wouldefl 

3» Hp could, fliouldj. 
<^r woul4' ""'*' ^ 

Vot. l' ' c 



We -^ 

Ye >love. 

TheyJ 

We "^ may love } 
Ye V and 
TheyJ have loved.' 

•We 1 might love} 
Ye I and 
They J have loved. 

We 



love; 

•.add 

' have 

loved ; 



Ytf 



Thcyj 



could, 
fliould, €Xf 
wiHildlov^) 

and 
h^c love4i 



Fre/entt To love i—P^ T^x ijuiy^ .Upvcd. 

/^5/2w/, Loving j-r-P<?'/<^^, Lovcjd ;^J*a/^ Hiring loved. 

In the plural number of the fubjun^kivriYiode^ rt)e impttfc£t 
and perfeft times are put together <, Jhe .verb inttbc .jr^* 
fent time, '^n/i t!)e auxiliary oif fitif'prffo^and p^fi ^perfe£t 
times of this mode^ frequtqtly-.h?^ K future iignification ; a% 
« if be arirlve (hereafter) we fliall do well:" ''if he JhuU^ 
crwmlJccmc (to-morrow), I migMy tvouLf^ could^ r^r Jktntld - 
fpeak to hkn.** The auxiliaries^W/Zand iooulify-m the pail 
imperfect, are alfo ufcd to exprefe the three ipecics of timc^ 
prefent, paft, and future : as, " iljs vaj defire that ht.JkttU^ 
6r 'a)9MUcpmj£ (pow or to-mom^w), and it wns |ny defire 
that he ^ouU or would cow/t (yefterday^." Therefore, in 
thi^ mode, the time of the verb is known mpftly by t)ie nature 
o{ tbefenteace. . . .. j\ 

The ihree grand divifions of time, intoprefent^ paft, and 
future, are called indefinite, or undeter^Piio^ic time; but each 

4 

of thefe are iubdivided into imperfe£l and perfed.time, whicl^ 
fubdivifiotf is called definite or deticnntned tin^. - ^ - 

Definite or determined Time* 
A6Uvc Verb. Paflivc Verb. ^Wtci Verb. 

Frefcnt Im^erft^. ^ , • 

I am (now) living, I am loved, . I am entering. 

Prejeat Ptrfe^. 

I have (now) lovedf I have been loved, I h^ve entered. 

» Pqfi imjlpfi^. • » 

I was (then) loving, I was loved, I wat entering. 

Pafi Perfea. 

I. had (then) loved, I had been lo^tA^ I tia^ entered. 

Future ImperfeU^ 
I ihall (then) be loving, I fiiaH l^ loved, I (hall be jBntmligw . 

Future Perfe^. ' 

I ftall (then) bare loved, KhallhafebeeafoYed,. (ih«Uha|^entere(L 

■ . . ■ . ■ -It 
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it is not neceflaiy ft> f;ive the variations of the definite 

'timesv -as they artf fernMd-only by the proper variations of 

the atixiliaries, joined to tW prefent or periirft participle. * 

III the- formation of'thefe definite times, the adive and 

i^aatpr terbs are atite;- *the paifiVe verb differs from the 

•a6Uve^-< only in' bavjn^ the perfeft participle in (lead of the 

.fMtfeatia the imperfed^ times; and having the perfed pai^ 

ticipleierff in the perfeft times. 

The. paffive verb Is fbrmed through all its variations of' 
perfbn, number, time, ^d mode, by adding the perfl^6l, or 
palfive participle (both Avhicti are the fame^ and in all regu* 
lar verbs the fame as the Indefinite paft time ttffive) to the 
auxiliary verb to 5e, through all its variations : as, / am loveJ^ 
' i^umshvedy I Jhall be loved^ thou art hveJ^ &:c. ; the dbje£t 
is placed before the verb, and is in the nominative cafe^ and 

I 

the agent follbvi's the verb^.and i$ in the objei^ive cafe, ac- 
companied with a prepofilion : as, I am loved by him. Here 
the pronoun him is the agent, as he performs the action, viz. 
/w«fj, and is placed in the bbjei^ive cafe ; and the perfonal •- 
pronoun /is the object, and is placed firfl, and is in the 

* 

nominative caie. 

The neuter verb is formed through all its variations like 
the a^ive verb ; but as it does not exprefs any action or 
paffion, bat only a ftate or condition of being, it, confequently, 
can have no object to be a£ted upon : it therefore has only 
an agent| and that always in tlie nominative cafe : as, lam^ 
I fltep. But in fomeinftances the neuter verb has a pafiive 
form ; this is in foiiie verbs which fignify a fort of motion, 
or change of place or condition : as, I am ri/en, I wasfaUen^ 
l€9m fitme^ I was gene, Tbefe verbs partake jbmewhat of 
the nature of the paifive verb, though they have Hill the 
. neuter fignification. • The auxiliary ttm^ was^ defines the. 
.tiane.of theverbw 

.Tbetwo'pfiiMiipal auxiliaries' have already been declined 
througfrali their variations.- The ^ixiiiary to haoe^ through 
Jis it^esaX variations, is placed only before the perfect, psirti- 
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ciple ; fo be is alfo placed before the prefeht aod perfc£b par- 
ticiple. The other auxiliarics^are placed before the verb, or 
another auxiliary in its original form* 

The nature of the other auxiliaries (bould be juft mentioned. 
J)oy pail time dtd^ exprt^fles the a^on, or the time of it^ with 
peculiar force,, It is much u(ed in inteitogatire and negative 
fentences. It alfo fupplies the place of ^ verb, and renders 
the reperiion of it unncccflary ? iasy ** go and do thou like- 
wife." lat exprefles permillion, but its chief ufe is la form- 
ing the imperative mode, which it does, 

ra fupcrior, "^ ^ rpctition. 
when to< an equal, f^y\ perfuafion. 
Lan inferior, J ^command* 

The foffihility of performing an adion depends upon ttie 

power of the agent ; and is exprtiTed, . 

The liberty of performing an a£tion depends upon a freff- 
dom from all hindrances ; and is eocprelTed, 

when ( "V"^"'^' . \ by the auxiliary f "'V'. 

\ conditional^ J -^ ^ [ wtgfU, 

"When the agent expreff^s the refolution of his rmm wil\ to 
perform an a£lion ; it is exprelfed, 

\ conditional^ \ ' \ "^^uld^ 

The neceffiiy of performing an action fircm fomc external 

obligations whether it be natural or mornl^ and what we call 

duty; is-exprefled, 

pr •{ abfolute* 1 u ^t T - r nttt/l. oupht. ^alh 

Some of the auxiliaries vary their import according ta the 
perfon with which they are joined \ thus wi//, in the firft per- 
fon, both fingular and piuml, pramife^ or threatens ;. in the 
fecond and third perfons only foretels t Jkali^ou tkt cbntffaiy, 
in the firft only foretels ; in the; fecohd orit^ird,- pfoniifes, 
eommandS| or threatens. But this rule rcg^rdlex|>lloattve 

. fentences 
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ftiitenccs only * for in interrogative fentences generally the 
reverfe takes place : thus, I will write, we will write, they 
flail write, you flail write; thefe pronnife, command, tk 
threaten: but, I ^<i// write, we j/JJa// write, they wf// writer 
ye wiU write, exprcfs event only, and fimply forctel. The 
verb to wrV/is quite adifierent word from the auxiliary wiB^ 
and is formed regularly : as, I w7/, thou tcilU/tj he miletk^ 

The auxiliaries couldj flould^ would^ may^ mighty are uM 

in forming the fubjun^^ive mode. The auxiliary m^ hat 

no variaitioti. " ' 

When two or more verbs or auxiliaries, or both, are joined 

together, the firft only of them is varied according to peifon, 

number, time, and mode. 

• Before we proceed to irregular verbs, it may be neceflary 
to fay a few words concerning, what are called^ bygramms* 
rlans, .contra6led verbs, 

. Verbs which end in ch^ r^, ^, jc, //, yj, in fonuing the paft 
dme a^kive, and the participle perfed or paffive, often change 
the </br«i/ (which all regular verbs' end in, in thefe forms) 
into / ; as, fetched^ fetch ; packed^ packt / fttapped^ fnapt t 
mixed^ mixt ; omitting alfo one of the double confouants ; 
dwelled^ dwdt; preffed^ preft, "" 

' Some verbs that end in ve^ belides the contra£Hon, change 
the w into y.* ^s, htfeave^ herrft ; leave^*l^t» 

Mod contracted verbs have the entire as well as the coa- 
tra£ied fqrm ; and the entire form is always to be preferred 
to the conrra£lcd ; which latter is only a corruption of the 
verb, and an error in the rules of grammar, introduced into 
. converfation for the fake of a more^greeable found, 'fhisis 
the reafon of the contraction of the verb of tliefecond peribn 
(ibgular, which was origiruilly written hvedefl^ tumedeji : 
but is now contracted into Uvedjiy tumtdft^ And the third 
perfon, which was forn^eriy hvith,^ turneth^ is now in moft 
ftyles written /owj, turns. 
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Irregular VBRBsare next to be confidered. In all re- 
gular v^rbs the indefinite paft time a(5tive^ and the paltlcipte 
perfect, or pal&ve, are formed by adding to the v^rb-^^ ^ 
«/ only when the verb ends in e : as, turn^ tumeti i'^ Ifue^ hveA 
Verbs which vary from this rule are called irregular verbs. - 

Tbe Englifb language being compounded of the $a)Eoo, 
and Norman French, muft neceflariiy partake of the natitre* 
of both ; but the formation of all our verbs is derived irpm 
the Saxon«' -• 

All oqr irregular verbs are monofyllablesi exicept the 
compounded ones ; and are generally the fame.vei«bj^whicb 
are irregular m tb^ SaSEon; 

There are three clafles of irregular verbs^ Tbe firftclaft 
confiils of tliofe verbs which are become -if regular by con- 
trat^ioiiy and mther have the grefent an^ pad time a^lve, 
and participle perfc^6t» orpaiiive, aU cuaJdtly alike; or elfb 
vary in the formation of the pail time, and participle, from 
tbe prefent, by ihorrening the diphthong, or changing the </at 
the end of the verb into h* Tbe fecond ciafs of irregular 
verbs are thofe that in the pad time aud pantcipleend in^^ 
and change the vowel or diphthong of the prefent time ^nto 
am or ou* Irregulars of the third clafs form the paft time 
by changing the vowel or diphthong of the prefent; and 
ibrm; (he participle, by adding the termination en^ with gene» 
rally the change of the vowel or diphthong. 

Irregular Ferltfif the Ftrji Clafs, which have this 
Prefenty Pajl Time^ and Participle alike. 

ihed, fplit, 

flired, fpread, 

fluit, tliruft^ 

flit, wet*. 



* The verbs marked thus *, throughout the tbrte claflca of icre- 
;(iiiars, hare Oieicgular as well as the irregular form in u>. 

The 



Beat) 


heat*. 


lifi% 


read, 


burf}. 


hit. 


lights 


rent. 


caft,. 


hurt, 


put. 


Tidy 


co^> 


knit, 


quit*, 


fet. 


cue, 


fcr. 


• . 
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- Thetwofirftibaveairo^MMittid ^»r>^ in tk^participte » 
and thus ttieyibinetifnes belong t<^ the Irregulsirs of the third 
clafs. The yexh ligk.ls prQno\iticed ihort iu <|h^ paft thne and 
participle ; as, I; have iit the candle ; butthe ijegular form is 
preferabIe-^/^>S/^^. - Tlie veiti t W is aifo jproiniiiiactdihMii 
in the pad time and participle : sts, I have iv^ ^^ ''''''^ 

.7be/oUowii)g vary in the fpcmof the paft>time and parti* 
ciple fromthef)ilerent: lead, led ^TweatjfVet*; meet, metf 
bleed, bledj br^d^^ bred ; ftedy fed; rpe^4f ipc<?> bend| bent*; 
lend, lent^ rtnd^rent; fend, feDti.fpen<Jyfpri}ttbuild^'t>llik*l 
^ gel^9 gelt 41 fildf'gilt*; gird, gjfC-i lofe^iloft. The following 
are formed by contraction: hav^, had; tnaHe, m'ade; flee* 
fled ; fhoq^* mq^. And fome chacvg^ the. v«w4 2\U^j^ ,«p^ ftli^. 
fold ; tell^i^idf ^othe, clad^ ;. (hind, fiood ; <iare, dm&it ^ 



.1 
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.1 



Bring, 

.eat<b, 

1 think, 

Work, 



.ill 



brought* 

bought. ' 

caught* 

fought* 

taifghc* ' 

thoughts 

fought* 

wrought^ 



If regular Ferhs of the Third Cfafs^ 



. Bte£tnt Time, 
^.changed ioto ^.Fall, 
..I awake, 
rforiake, 
i Ihake, 
■^ ./ • ttake, 

#w into fv.\ 
4iy^ into ew,. 
t into a or.p..' 



49 into 0. 
« Into w. 



draw, 
flay, 

get, 

help, 
melr, 
s fwell, 

r *^^» 

ea into «i»r«,'< bear, 

1^ break, 

S 



Paft Time, 
fdl, ' 
awoke, 
forfook, 
fliook^ 
took, 
drew, 
(lew, 

gat or got, 
(helped), 
(melted), 
(fwellcd), 
ate, 
bare or bore, 



(^rticiplo. 

(awaked). 

forfaken.. 

fliakeii.' 

taken. 

drawn. 

« 

flainr 

Sotten. • 
ilpen*. 
mblten*. 
fwolleh.' 
eaten, 
borne. 



brake or broke* -. broken* 



cleavf 
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cleave, 
fpcak, 

tear, 

(heai^, ' 
fteal. 



. ^lave or clove.*, c{ove(i or clefu, 
fpake or fpoke, f*poken. . 

' fware or fwore, fwori.' 
tare or tore, '::^Jtbrii;' \ 
ware or woft, .. s}^ottu 



bove*^ 

fhore, 

ftc^e. 



Se into aw» 



. tread,- , . trpde, 
(^ weave, , wove, 
Vcrfeep, •' <irbpe*, 
i freezef ' .'frofeej ». 
IfeiBUhe,. ; ftkl,. / 
{t€f ... faw^ . 
Vbtte, bit/ 



LhngbiXoo. < 



^longiutoiTi 

/(hortiatotf. 

I (hort into «• 
U into tfy. 

• into e. 

• into /• 
•0 int9 0, 

9W into ^.^ 

jr iato rw,. 



J chide, 

Iflide^ 
"abide, 
climb, 
drive, 

rife^ 

(hrive^ 

(hilte, 

ftride, 

Jiri?c, 

thrive, 

write, 

ftrike, 

bid, 

give, 

fit, 
fpit, 

dig, 

iie, 

hold, 

do, 

choofe, 

blow, 

crow, 

grow, 

know, . 

throw, 



•chid, 

did, 

.sbode, 

clomb, 

drove, • 

rode, 

rofe, 

flione*,, 

ftrove, 

fmote, 

ftrode, 

ftrove*, 

throve, 

wrote, 

ftrutkj 

fat, 

fpat, 

d)ig*y 

lay, 

heW, 

did, 

choff, 

blew, 

crew, 

grew, 

knew, 

thrcwj 

iicw| . 






hdven^';. 

^ ftbleh ct ftolfi* 
trodden. 

crept*, 
•frdzehi 

• fddclen* 
. feen, 

bitten. ^ 

chidden.' 

• iikMen.* -• . ' 
flidden. 

(climbed), 
driven, 
ridden. 
ri(tn. 
•(flUned). 
' hiriven. 
fttiftten. 
^ridden, 
ft riven, 
thriven, 
written, 
ftrucken ot ftrickai. 
bidden* 
• giveiu 
. fttten. 
ffi^tten. 
(digged), 
iitn or lain. 
. holden. < 

done, from them 
chofen* 
blown, 
(crowed), 
grown, 
known. 

thrown^ • * 

Apwn. 

The 



» , 
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^MMW 



sssaa 



«5 

see 



The following verbs have the participle now formed, with- 
out the termination en ; except tw6 of thbm, viz. druaien 
and bourJen: though this was undoubtedly their original 
form. 

Pad time. Farttcipte. 

began, begun, 

clahg or clung, clung, 
d rati k, dru n k or drunken* 



/ fliort into 
or u* 






Pfcfent Time. 
^ Begin, 
cling, 
drink, 
fling, 
ring, 
(hrinky 
fing, 
(ink, 
fling, 
flink, 
fpin, 
fpring, 
fling, 
ftink, 
firing, 
fwim, 
fwing, 
j^ wring, 

{bind, 
grind, 
wind, 
hang, 
flioor, 
flick, 
come, 
run. 



«■ mto </• 
•0 into 0. 
i into tf. 
9 into tf. 
u into a, 
g into 0. 



win, 



flung, flung. 

rang or rung, rung. 

flirank or flirunk, fliruak% 

fang or fung, ^"ng. 

fank or funk, funk. 

flang or flung, • flung^ 

flunk, flunk/ 

fpan or fpun, fpun. 

fprang or fprung, fprung. 

flung, ^ung. 

flank or flunk, flunk. 

ftrurtg, flrung. 

fwam or fwum, f<vum. 

fwuilg, 

wrung, 

bound, 

found, 

ground, 

woundy 

hung*, 

fliot, 

fluck, 

came, 

ran, 

WOttj 



fwung. . . 
wrung* 
bound or bounden*. 
' found, 
ground, 
wound., 
hung*, 
fliot. 

ftuck. ^ 
come, 
run. ' 
won. 



The following are irregular in the participle only ; Hi$i 
even then they do jaot change the vowel : ^ ^ 

Lade, (Wed), . < laden. 



nve., 

Ihave, 
fiiow,- 
wreath, 
writhe^ 



(rived), 
(fliaved>, 
(fliowed), . 
' (wreathed), 
(writhed), 



riven. 

fliaven. 

fliiown. 

wreathen. 

writben. 



The following alfo are irregular in the participle only, - 
trbicb thty form in the fame manner : 
VW..L O . Bake, 



a6 

JBOi 



BBSBBfaSB 



or- SNOLI^H O^AMlf AK« 
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Cake, 

fold, ^ 
grave, 



.hevr, 
'^oad, 
mow. 



owe, 

faw, 
fiiape, 



(li<w^ 

fow, 

ftraw, 



ilrew or firow, 

wafh, 

wax. 



Pre&nt Time. 
Am, 
can. 


Part Time 
was,. 

could. 


go, 
may, 

mufl, 

quoth, 

Ihall, 


went,^ 

might, 
no pafi^ 

GUOth, 

niould, 


<»cct, wit, or wot, 
wiW, 

"WIS, 





Thefe have alfo the regular as well as the irregular form | 
and th^ regular form ihould always be preferred. 

Befides the irregular verbs, there are alfo others called de- 
fcftive verbs ; which are not only irregular in their forms^ 
but alfo wanting in fome of their fo;rm8 ; fome have no 
paft time, fome no palticiple, and others neither.. 

Mofl'of the auxiliary verbs arc of this clafs* 

l^rticiple. 

been. 

no parficiptt, 

gone. 

no participle. 

no participle^ 

no jiarticijde* 

n^ participle. 

no participle. 

no participle. 

no participle. 

The wh<9e number of verbs in the £n|;li(h language, 
legular and irregular, fimple and compounded, ^aken toge- 
ther, amount to about 4300 : whereof fifty -two are irregulars^ 
of the ^rft clijfs, eight irregulars of the fecond clals, and 
jo^ irregulars, of the third dafs; which, with the ten defec« 
live verbs, make 177: all the reft are regular verbs, and" 
Bave the paft time adive, artd participle perfe^ or paffive, 
formed alike, and ending in 4/ or ed^ as was before ob« 
it0t^ Of the irregular verbs there are jiot fo many as 
100. which have different forms fbr the paft tniie adive, aod 
the participle. This has ^v-en occafton to introduce a great 
corruptkm, by coDfounding |h/e different forms of th^'paft 
time and parficiple with each other, in irregular verbs. 
Thus, th« participle is fonaetimes ufed for the; paft time& 
as, he run^ M he ran ; he Jrunky for he drank : but the paft 
tiine is very frequently uftd bAe^ oJF the partipple : as, 

I iwi 
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I have rcde^ for I kavertdden; I have y2r/, for fitt^.nj I A*^ 
^, for ^<^. This error is frtfqiitntly committed by our 
beft writers, and tbe-'vulgar tranQation of the Old and New 
Te^ftiikineftt, wbkh is^ th;^ beft ftandard ^f t!ie Englifii grammar; 
k not free from this fault : hid is there olten uied forked Jen r 
AiV^ibmet]«ne& for ktddeik; and ^n^ for hidden: ami ^<ff0/ is 
twke ufcd foi» ^otttfti This errt)i* is, however, an enormous- 
feleciim ; and the inftpropriety ^i it will appear by the abnfe 
of feme rerbs #hich htfve not been^ fo cbrrupted : as, I hare^ - 
finoy for I faavef fienz I have dtJ^ for I hav^ done; I have 
went^ for I have^tffftf / which are not a whit more ungratyh> 
matica! tliaii any other verbs whictf h^ve the pafl time, in- 
flead of the participle^ a!ter tbeauxiliary have<. 

In th^ formation of the pr cfc nt participle, it is to be 
j0blervexl,ttibaf if the vefb end ih a- Single ctonfonantj follow^ 
liig a tingle vowel, and accented oii the iailfy liable, if if 
<onfiih^f more-thah one (ipllable; it doubles tlie teft confoi* 
nant jn forming the prefect particrple ; alfoineV^ry othet 
form <rf the verb ii> #hich*a f^Uableis added ji ar, rtt/^j dtttii^\ 
regret^ regretting^ re^treth^ ngretted.- Verbs #hich end v^d 
©<hit tbe'^tf irt t!ie prefent p^itkiple^: t!^^ incret^^ iritftk^g^ 
.. sdl other verbs fofM the prelbnt \>arti<i]ple by barely' ttMi^ 
rt^ to the verb in its original fonw: at^ /«r», turning. 
,. The ADVER^ as its ns^e imports, is added tb the^erbj 
and alfo to the ac^edtve, «d exprds Tottie- modificafion^' &!: 
other circuihftance of thc'aftion e^prdflcdbj'' the verb, of 
the qt2aiity^cxpreflel''by the adjc^iv^t as; tft'e'time, he itads^ • 
00W ;— diflknce, the countries lie wde apdrtj^thxian^ -f 
they are' «'/^^«nited;— quantity, an txieeSng high' nkhin-' 
t^;-^ualify, toliveyK^^/-M:ompia'rironi tlieyare mudi 
ir//iir';-^onbt, pttfiblyy /^r^a;^//— alfirmatton, j^irx, e^tdihty; 
— ticgadoii, jw;^-<!emonllratipn, rtft^/^ /— ititcyrbgaiidn; 
iotOyithsil: — rtianner, ti^tf//, ill; — ordh*, regularly ;-^p\kc(Py 
i}ref tAete ;~^motion^JBw^Jzvift» 

.The adverb in EngUfti has no variation, except a- £ew^ 
wMch'have the degrees of comparifooj and in thefe the 

Da degrees 
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SECT. IV. 
OF STKTAX. 

Syntax is the right ordering and framing of words, in 
erder to form fentences with grammatical propriety. And 
for this purpofe, words are faid to govern^ or agru with each 
other. 

'When a word governs another, it caufet that particular 
word which it governs, to be in fuch a particular number, 
gender, cafe, perfon, time, or mode. 

When a word agrees with another, it is in that particular 
mode, number, cafe, &c. which is required by the word tiiat 
governs it. Thus : *' And (he fhall bring forth a Sipn, and 
thou (halt oali his name Jefus; for he fiiaU- favs his people 
from their fins."— -Matt. i. ai. In this fentencc Jhe is a 
pronoun of the third peribn, fiogular, feminine gender, and 
ought to agree with the fub]e£t foregoing namely, the Virgin 
Mary \-^Jhall brings the future time of the adive verb kring 
(referring to the time of the birth of the child), the third- 
p^rfon, fingular number, to agree with the pronoun Jke^ and . 
indicative mode, as it (imply dedares the event v—forth^ A;^ 
prepofition added to the verb brings, and which alters its* 
meaning from brings to bring forth^ which fignifies to "bear or' 
produce;— a, the indefinite article; — Soiiy noun fubftantive, 
fingular number, mafcuUne gender, objcftive cafe \'^and^ a 
conjundion copulative, connecting the following and fore- 
going fentences together ;-^//5(;v, the pronoun of the fecond 
perfon, fingular, and agent of this fentence \'-^Jhalt call^ the 
fiiture time of the ^dive verb caU^ fecond perfon, fingular, 
being governed by thm^ iadicative mode, as it only foretels 
or declares the name of the chHd, but does not command it ; 
—i/j, a po(reffiye pronoun, third perfon, fingular, mafculine 
l^epder, governed by the noun S09 ;-^name^ a fubftantivc 

' - ^* cemoKMi). 



lipmafUHi, and the obje£t of the fcntence ; — S^ffifs^* fub£lantjve 
p^per, mafculiae gender, agreeing with the noiio Son^ and 
nonninative cafe i-^or^ a copulative conjiui&ion i — i^, a pro* 
noun, third perfon, fingular, mafcuUne gender, nominative 
cafe, bdng a iubflitute for the noun ^ffits, and governed by 
It, and the ageat of this fentence i--^jkall /avc^ the future time 
of the adlive verb, (agreeing in time with the other verbs ia 
the fentence, which are all future), third perfon,. fingular, 
governed by the pronoun ie^ indicative mode; — AiV, a.pofief- 
five pronoun '^-^people^ a plural noun, neuter gender, ob- 
jcftive cafe v^from^ a prepofition, AiCwing the relation be- 
tween the nouns pcapU and fins i^^keir^ a pofleflive. prono* 
minal adjedive, and as fuch joined to the plural noun J^s^ 
obje£live cafe. 

Sentences are either fimple or cotppounded. . 

A fimple fentence hath but one fubje<5t^ or agent, and one 
verb in the indicative, imperative, or fubjun^tve mode; and 
confiils of three parts, if the verb bea45live; the agent, the 
attribute, and the objeft : as was feen page is. 

A compound fentence confids of tu^o or more fimple fen* 
fences united together by the aid of conjun6tions, as hath 
been (hewn before : or by relatives, as will be feen hereafter. 

As language and 0yle is only an alFemblage of fentences^ 
too much attention can hardly he bellowed upon their conftruc- 
tion. We will therefore take a view of the rules of Englifh 
Syntax, as tliey regard the ftvcral parts of fpqech rpfpeftively. 

Tlie AaTi^i.E, a3 hath b^reii feen, if definite, is placed 
before both the lingular and plural i^oun: as, /^^ matif t/ie 
men : the indeiinite article a is placed before the fiugular 
«pun only : as, a man* 

The SuBSTAi^TivE governs both the pronoun and the 

v^b: for if the fubfiantive be plural, .Jt requires both the 

{uronQun ^ verb to be plural alfo; and jf. fingular, they 

^Ouft aMb be fingular: as, ^ nothing has fo much expofed 

9W» of learning to contempt and ridicule, as their ignorance 

4rf tkngi wbich are know n to all but Mf;w/^/v«."— Jobnlbn's 

Rambler. 
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Rambler. Example of the fingular : '' Senrca /peaks \a the 
natural atid genuine language of a man of honour, «rhen li 
declares f that were there no God to fer 6r pmnifh vice, ^e 
aW</not commit it." — Guardian. 

There a^e fome nouns called nouns of nnultitude, whicli 
fjgnifv many, aiiti have the pronoun and verb agreeing with 
them, either in the fingular or plural number ; but if they 
convey a plural idea, the verb and pronoun fhouid be plural 
likevvife ; if they convey a lingular idea, the verb and pronobn 
ihould be fingular : as, " the affemhly of the wicked have en* 
clofed me'* — Pfalm xxii, i6« infield of Jiath enclofed me. 
" My people Js foolifli" — Jer. iv. 22. inftead of are fooUfi, 

Two or more lingular nouns, joined by copulative con- 
jiindlions, have the verbs, nouns, and pronouns agreeing 
with them in the plural number: as< " Shakefpcare and 
Milton luere the moft eminent poets of the Englifh nation." 

But fonietimes the verb follows in the fingular number, 
and refers to each of the preceding nouns taken feparately;- 
as, " /and^ and /alt, and a mafs of iron is eafier to bear than 
A man without underftanding." 

Nouns of number, weight, and meafure, are often ufed iit 
the fingular form, when they are joined to numeral adjeftives ; 
fhoiigh they denote plurality : as, an hundred tlmfandy in* 
^tdidi oi thoufands : an hundred ^0^ weight; fix/w/; forty^ 
fathontm 

Nouns, whether of the mafculine, feminine, or ncutel 
gender, always govern the fame gender in the pronoun ^ as, 
•* I have a friend^ toho^ becaufe he knows his own fidelity 
and ufefulnefs, is never wilting to fink into a companion.'" 
** I have a wife^ whofe beauty firft feduced pne, and whofe 
wit confirmed her conquelL" — Johnfon's Rambler. 

Every noun in th© nominative cafe belongs to fomevcrj*,* 
cither exprefled or underflood, except the cafe abfolute, as* 
will be ittn hereafter; and' when an" addrefs is made to a 
perfon, called the vocative cafe. Thus In the anfwer to this 
queftion, Who conquered the Fevdam^'^jikxafider ; thaf 
i^i Alexander con fuere^ihem. 

3 Every 
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. , .£yer; noun in the pofieffive^ cafe. has alio fome noun be- 

:lo.ng^i)g tQJt: as, SuP^uPs, that is^ SUfauVz Cathedral ; 

St. James'j, St. Jamjcs's <Ptf^ir|r. ' 

The noun has no .(iiff<erQnC form iri EnglKfa for the ob- 
. j<;i£)tive cafe, though this cafe be fbqnded in nature and gfam* 
; mar : a^ " booh q;^\\ never teach thfe ufe of i^ois," 

The Pronoun, being a fubftitute ior the noun, rnvft 
, cofl^ip^uently.hai^e^jthe; ft nne nature, with regard to the* go- 
. vprnmcnt and agreement of. nouns and verbs. 
^ Wh£n.tW9 or xikpre pronouns of the fingular qumberare 
jX>in^c|t9gether9 to mak^ tlie. plural pronoun agree with tfaefti 
^iuj^pprlpii.. the fecond perfon is preferred before the thirdyand 
^the, ficfi perfon before )x>th ; .9s, he and you did as you were 
CQp3p[\f nded ; /, ^/;^», and //^ loft o«r chara6ters by it. 
.^^."JJip ^neuter profjpun /V is employed in. a threefold fenfe: 
'.*— fir4> ^ expreifts.thc; futje^ of any diicotlrrr: as, // So 
.li^pp^ntdj who is ///-^feGondly, the ftateof ;any perion or 
thing: as, how is // with you ? — thirdly, the thing that is the 
..caufej>f any event; aj$, /^^.^was I that did it; it. is thefe that 
corrupt .th^ mind/ ^ ^,._ 

. , f RONOMijNAi. Adjectives have fome fubAantive belong* 

mg tp'them^. ehher e;epreiied or undei^dd* 

. .Th^ definitives- /^ij, /^^/, in the plural th^/e^ tkofc^ mud 

;algays agref^jwith their fmbftantive in number: thus, r* By 

.tUi mtMu thou fhalt^h^ye no p^tidn on thh fide the river." 

E^ra, iv. 16, "I have wept not /^>fbrty yeafs.^t It (houkf 

be, ./^^ m^nsj; />^Jorl;y years. .Again, ^'^They are theft 

^i^d^pi gods which. I^pra^e mentions in his allegorical vef- 

fel/'_Addifon's Dialogues, ii. on Mcdalk Here it (hcuU 

ht-tbtfi kindsi qtjhUltlpd),- , 

. , ^\^,xt]siVks%%\'tu}{Oy,'y^lch^ thaf^ have no variation of gcn« 
d^f^ and therefor^ ip^A agree with |heir antecedent in this 
refg(?£t». For eve]^,rela(tive muft havca noun orprqnoiin, to 
which it referSj/^iAtr exprcfled or nnderilood; which ia 
I tl^erefbre called its antecedent: as, ** ^^o.fteals mypurCr, 
iieais trath.^-rShakefpear^, /Thatia, thc.wtf»«^<iife»Umy' 
purfe, deals tra(h. 
Vol. L - E . W% 
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fHtoh applied to perfonsoi^i imd n either mafculine or 
feminine ; wkick is noii^ applied to things only, and urrational 
animals; tkit is ufed both for perTons and things, btft it 
fliottld be confined to the latter, paifkutarly in tfce foYemn 
ftylc; fi^ ftands for both the relatiye and the antecedetii: 
as, this is wiai was fpoken of before; tbat is, the //t5k^ -tt^iUiJii 
was ipoicctt^of before. 

The relative is the nonoinative eaie of the verb, when tto 
Other nominative corned bet^^een it and the verb; bntif 
another nominative comes between it and the verb, the rela- 
tive is governed acconling to the fenfe of the fentence , aiif 
** the God wio made me, tvho/h I am, and wAom 1 t^is^i^o 
ierve.*' In the different members of this fentenee, tbe^ rela- 
tive in ufed in a different fenie ; in the firfl member ft ifenda 
fi>r the nominative cafe, of the verb, iiaving no other noon* 
native cafe between it and the verb ; in the fecond member 
h ftands for the pofieffive qife; fa the third naember Hi^eprit- 
-fents the objed* \ ' 

£very relative is of the fame perfon witb the anteetdeotto 
which it refers, and the verb mttfl therefore agree ^itii if: ^ 
^ I that (w1k>) fpeak onto thee am fe,*' John^ iv< fti. * Wwr 
that (who) dwelleil betwen the Cherut^ms.*' Pfalm Ixkx. I •• 

The relative is often omitted, and uhderftoo^ withont 
being expre^led; as, <* the God lierve;'' that is, tbcrOod 
'Eohom I ierve. The relative Aiould feldom be omkted even in 
the £imiliar Ayle, and fiever in the ferious and folemii liyles« 

The proper ufe of the relative confifts in the property df 
- prefenting the antecedent to the miod of the heairet at readtiTi 
withont any ambiguity. 

The didributive pronominal adjedives ettch^' tvery^ ettketf 
•always agree with the nouo^ pronouns, and verbs in ti^ fin* 
. glilar number only: as, ^ The king of Ifrael, andjebofaph^t 
.the king of Judab, /at each (king) on Ais throne^ living 
(both) put on their robes.'*-*^ t Kings, xxii. lo. '^ Eife^ Ote 
AUght to cheriih and encourage in kimfeif this modedy and 
afiurance I have here mentionid.'*-^Spe£lator. Uach itgnt* 

fits 
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'fies iotk taken dxS6fh€dy or feparareiy ; tifigt fignifies mIj tht 
m€Qttheo^try taken idisjun^vely. 

The Adjectivs, bavisg no vatwtiofi of number or geli« 
^1 inuft ifft% with its iabfliotive. ^ 

Thit adje&ive is alvirsys placed iFiHiiediately bdR^ tbd 
f^uijL.: as, a gdodmani exce^ ui the foQowing inft&cet: 
firft whoi^ foaiethjng depends upon the adje&tve : as, ** feed 
xne with fnd cenvenient iot me." Here the relative and the 
verb arelinderiiood » a% food thmt is conveaient. — Setoiidl)v 
nfhea the adjeSive i» emphatical i a% Geoi^ the Thirds 
St. John the Divine. — Thirdly, when the verb to be^ car znj 
auxiliary belonging to it, h pbic^ between ihe «dje£tfve and 
the Qonfr: as, *^ How hmtiiful Me the tabernaelds of tho 
Lord of Hods!*' A^/i>i//))ebe.-~Fottnhly, when two oi^ 
snore adie^ives belong to the faiue noun : as, *^ a gcnetal 

The article is placed moAly (>efcre the adjedtive, exccfl 
ihe adjefUves «^ yWi, and moj^ : 219% mUtke men ; Jitek a 
niB»s mmtyavt»n* Or when an adj^diive i» joined to the 
ndtwbs fff^ aSi k9W s a s^ not /o large a eonoerfi ; as good 
floafl) hviifim a fight i&tht».l 

Every adje^ive has fome Abfhntive befeng^ng to it, either 
:Ciq>refied or uedetftood i ^f ^the twehe^*' for the tweive 
mfoJiUs, 

Soiiietinfe» the adje^ve is ufed as a fubflantive, and has 
an adjedive jd^ed to it : .as, t}xtgr€aieji eviU the chitf geocL 
At other times the iabftantive beeomes.an a^ijedive^ and hae 
a fvbfiantive added to it, and h'nked to it by a marJt of con- 
jjUn^iop 4 Vidi ammai-'f^J^ milk^dieU , 

The YxstB, or aitiibute of a fentence|. always agrees wUb 
the agent or nominative cafe. 

' FtfT e^ery verb, exeqH tbe'paftieiplie ear theinfioStive mode, 
bath a nominative cafe belonging lio it, either iexpreffed tx 
linderfiood : as, " ^waie^ arife^ or her ibr evfcr feilen ;'' that 
Is, awaieyer tirife ye^ &C. And when- the verb is a^live, i$ 
hath, moreover, a^objedivotaie: is, " God «iade man:* 
. T*» wminative cafe ia EngjHlv ia platoed before the 
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verb, a ltd the obje<ftive cafe after the verb i except, firft| 
when the agent or ob]c6k is c-xprefled by a prdnouni in whieh» 
cafe they are often reverfed in their' order: as, " ^Tiow ye 
ignorantly worjhip^ htm declare /unto you," — Secondly, wbctl 
the verb is neuter, the nominative cafe ii fometimes placed 
after it: as, ** prefcntly entered the /roff/j." — Thirdly, when 
the adverb there is conneftpd * with the neuter verb; Ibcb^ 
•* then was a man in the land of Uz." Job,' is i. — Fourthly, 
'when the relatives are ufed, though iii the obje^ivc cafe, 
they are always placed before the verb, as are alfo their 
compounds, ^hb&oer^ 'whichever^ &c. as, ** tukom/hever you 
thoc/e;'* *' this is he whtfrn you y^^/t/'-^Fifthly, when a fen- 
tence is interrogative, or when a <}ueftion fe aiked, the rtomi- 
native follows -thfe-priniCTpai verb, or ttie auxiliary : z^^ltroefi 
khm fi^p ? dr 4oJi'tfiok love nie ? — Sixthly, when the impera* 
tive mode is employed, or when any thing i$ commanded or 
irquefted i<i be done, ^t nqminative cafe follows the verb 
or auxiliary : as, i^mt thou here, or «/a thw come here; or 
the auxiliary ^^ with the obje6Hve caie is ufed : as, kt me' go } 
iet us be gdnc. — Seventhly, .when the conjun^qns if'ct 
though^ are omitted, the nominative c^fe fometimts followt 
the auxiliary or the v'erb, and the verb is in the fobjiSttdive 
mode: as, ^hadhe> done this fee had been right ;'^**j^ 
Jhe ever fo fweetly." 

The neuter v'erb^^expreffing no a^iotv, but only a (b^e or 
condition of being, it cohfequentlytdn havenoob}e6live olfc 
cxpreffing the (ibjeft<)f an aftioff, * Whenever a nou A'folldU^s 
a neuter verb, it. Either exprtflefe the^Ame idea with the v^rb", 
or fome circumftance of the Verb*- a pfepofniofi^ b*lnj^'>uft» 
^er{loodi*aSj tb'figki a duel>^rtd^H'd^^'ihik i that is,'th€^^acc 

of a mile* • '• "•■' '•' • '..->•'' 

Whew tfce^prorioun follofl»!s the wtxfW vtfb^d be^ 4t fbiduld 
always be in the nonnFnative cafe': as, It was I; ^tivnihe, 
^Except the verb be in the infinitive mode $' ae, it was thought 
io he him. Thus, ** 0^m fay ye that latu'' — Matt.xtv.k 
improper; it ought to be^ <who fay ye, &c. 
' When a v>orb immediatrly fotlows another veiii^ ttelaft 

verb 
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.verb (houM be in the infinitiVelnodc : las, boys iwe to play ,- 
but the following verbs admit o£-other verbs followjlig ihemi 
without being in the infinicivc mode : bU, dare^ nied^ mdke^"**^*^^*^^ 
Jee^ hearjfeely and all the auxiliaries, except i^ and kave^ 
i^bich have already been fpoken of. 

The infinitive mode has the nature of a fub(lantive, ex*' 
preffing the a^ion itfelf in the abflra£^, without regard to 
any peribn as an agent. Thus'tlie infinitive is employed as a 
fubfiantive in the nominative cafe : as, to teach is a mader'it 
duty ; and in the obje6live cafe : as, mankind love to leant. 
The prepofition /or, placed before tlie infinitive modf , ii 
now become obfolete. 

The participle has the nature of an a^eftive, as the infi'- 
rtitive mode has that of a fubllantive ;^ and the participle it 
fometimes joined to a fubftantive, like an adjeftive, merely 
tn denote, its quality ; and admits of the degrees of compa* 
rifon : as^ uMarned man^ amoftiemned man^ a thofi Uarntd 
man: and the prefent participle js varied in the (ame man* 
der : as, a kving father^ a more kving father ^ a m0 loving 
father* 

When the participle has an article before it, and the pre- 
pofition of after it, it then has the nature of a fubftantive, 
expreffing the action itfelf which the verb fignifies: as, "by 
the preaching ff repentance,** and not by preaching of repent-* 
%xvct^ as is erroneoufly written in the Golle£l for St, John the 
Baptift. For when the participle^ has the article before It, 
the prepofition fliould always follow it j and when the prc- 
pofirioo . follows it, the article (liould precede it. But the 
participle may have a prepofition befbre it ; which anfwers to 
what is it J Latin called the gerund ; as, '" Jufticc confifts in 
pnntfinng the guilty ; and in prxtttHing the innocent. 

The cafe abfolute is, when a fcntence is formed withotit a 
finite verb, by the aid of the participle, or infinitive mode. 
This cafe is !n ^nglifh always the nominative ; and the 
adverbs of time, vshen^ *mhile^ ffter^ &c- which fliould other* 
wife be iaferted, arc omitted ; av " the doors heing (hut, 

Jefus 
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Jesus flood in the oiidft ;'* ioflead of, wken Uic fk^otuwa^c 

The ix>finitlve mode is often nuide abfolute, when it ffip» 
Inies the place of ^e conjunction tiat with the fubjuodive 
mode : as, ^^o %uy with the firft i'* ^ toconckde-i' thatis, thai 
J may begin with tlie firft ; that I may conchJc* 

The pacticipk is aUb nvadeabfoluteiatbefaaie maosec 
as the infinitive mode ; as,. *^ this, (lri£Uy f^akingy '^ thr 
fcnfe >" that is^ this» if I mpyJfttLk An<5liy, is the- fenfe. 

Ai> V E£ Bs have no gpvernment. - They ihpMld always be 
placed as near as poilible to the word which th^ oiodify. 

Their place is generally before adjedivcs;, after a<ftive aii4 
neuter verbs, and ibmetimes between the auxiliary and thr 
verb : as^ *' He was a vary wife prince ; be governed miUiyii 
and was rcverar^lly beloved by his fubje^s.'* 

Whep two negatives occur in one fentence, they deftffoy . 
•ne another, and are equal to an affirmative ; as, . 

JBf did-thcy not perceive the evil plight 

In which they were* of the iharp paips not fed. 

^ MiLTON^P^L.!. 335; 

There is no adverb fo h'able to be mifplaced as the adverb 

" •aly : mod of our claiHcal writers have erred in pladog.thit 

adverb at too great difiance from the word which it modifies : 

thu£, it is commonly faid, '< they wly fought «»f hou*"^^ 

whereas it diould be, they fought only one hour* 

Prepositions have a government of ca&, and in Engliih 
they aU^ays fequire the objedive cafe after them : as, witk 
k^y from me^ to him^ iy uSf &C« 

. Wher> the prepcifition. governs a relative,, it (hould be 
placed before the rclanVe ; as, ^^ this is he of wAom it is 
wriuen ;'' though fome writers have placed the prepofition 
at the end of the fentence, and feparate from^be relative,, 
which is always imgractful, and can hardly be reeonciled tf^ 
the rules of grammar; a^ '^ Horace is anaudvurw^wl am 
much delighted zu//i/' 

Many* 



Many <!if ''our bcft^writers liAvc Committed errors iti the ufe 
of tbe prepo^tibii,' feme omitting it ditli'ely when it fiiouM 
*l>6 ufedy othen ufiiig one prepofition for another t as, /«• 
for f», i», or i»i/9 ; for for ^ ; " ^ for w, &c. as may be feca 
by anattentiveperufal of the ciafitcal writers in the £rigU& 
tongue. 

The notto moftiy tequifes aftfer if thfc &me prcpdfittdn as 
the verb from wbidf it is iotxmi wo^ldf do : as, ^ the Wfibft 
princes need 'not think it any dlrninntion h (of) their gresft- 
^nefs, or derogation' /a (froni) their fuffidency, to rely updo 
cotinfel.*'-^8ao(»ft, B(Iay 20. Here the naum' JimhttTimt atld 
det9gatim^ being- farmed ffom the verbs ^mini/h and iet^ait^ 
require the prepofitions^ andyroMr« - • * '' 

^ Thd p^ep^Q^t»ti^XiA /^life oftetl titvdetilood/ without 
being expreflcd, before the objective cafe of the pronoun : 
aa, get arra piaoe^ pay h^ fte' moni^'you owe themr that 
it, gi0t ^ me a 'f^Iace ; pay n \!Am tbt money you owe i» 
tbeim*^ Tins isv.a reKc of the daxonf in which iakiguage^ 
•^abofe. proifpun»Ait'hlch are in thd ob^<S^ii^ cafe in fingtifhy 
:4iisr lo the dtsfive' caftl} and cdnfi»qaen(fly have the prepofiti'oaa 
la and yfir undedtood;- ' in dr #« -it alfd^ <^t^ omitted before 
npiina expnffing dnf)a \ as^ lad week ; n^xt year \ to-mortow x 
a&at \^ iti' lad: wieek-; m tnex^ y«af ;' t^ to-morrow* 

Tbr fMfepoiitiow fubfmad'ta the afdverbs Xere^ there^ 
whref as^ hmoUk or itr^, /A^rt^^, ik&evntiky wierevnt^^ 
iakepoipmi^ Scc^lave the conftmi^Ulti or nature of a pronoun; 
.hfxk^htf are;i>ow^iahlioA^i(A6te) '^jitepi^ in^ the V6^ ibletnn 
fiyleonlyi: : ; . ^ ; / ^' 

* - e<Mi|iryepKrotr4PhaveonIyagdver!lment'of inocfe. 9dma 
^Mq«mthe.iiidiu)|ivef ethers rhefilbjirf^ive fnode. 
r : T?fae foUowingsgw*Bi*n the fubjundil^t firftj hypothetical 
.tfli9tin<aaon«ii vcii'^i/'th&ASe-^H^iinifc^^G&d.^ Mart.tv.3. 
.«HSacollcUy,lccllld]tfmm^coniu]1^bfli<^165, *^tlkough'h&^/iy mt?« 
-yctwai I piicmy^trulkit* himi**-^, xHi.-^Thirdly^'diftifibtt- 
Vtbre conjiiq6lk)lia|^*)^Jl«#/br- it ^i» I^ V (ti^hetlher it^ were) 
they, fo we preach." i Qor* xv, x 1 *— Fourthly, cortceffive 
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coojqiidtioas ; ^ Unlefs he wajk his flelb." It^v^i. 6.—* 
Fifthly, exccpiivc co;ijun£tions ; ** no poweri §xcept it idire 
given from above.*'-^$ixchly, the conjun£tions /{^and tkat^ 
following a verb in the imperative mode ; as, *^ let him thut 
fiandeth take heed left he fall:' i Cpnx. iz. '* Take heed 
that Xhow/peak not to Jacob." Gen. xxxi. 24. 

Here it mull.be noted, that all: the foregoiMg conjunctions 
may be ufed, andpiteaare, with the indicative n^ode^; when 
the circumllance exprefled is of ^ more abiblute and certain 
nature* It is the circumilaace being, of a doubtful nat%ire> 
or exprefled under a condition, or fuppofition, or in the for«i 

of. a wi(b« that determines the verb to be in to$ fubjun&ke 

» • • • 

mcxie. r( 

; Other conjup^ions;of amoff pofiUv^satttre govicra the 

^icative mode. . « - » • . . . -J 

. There are fome rConji^ndions whiicb .-bave other conjuoc* 

^ tiop^ belonging tp tbi^i^ apd aiifweringito them : as, 0U^of^i 
(thoug^)i jtf/f n4^er{i^J(fi'; whether'^^for f-ntithgr^t ndr-r^mtkif 
.crV^f-r»*./ i^T^^i as^-fo i fi^-^as. ^-^'of «xpfcf(^ a torim* 

. p^ifoQ of equality ; ^' *r,good>0x another^" . that Ja^ eqdaiin 

^fome or ev^ry quality; «?t*-y0C3(pi'<:fsa comparifon femctuncs 

. of equality } *' at he i8,;^lhall we be ;" fome^imea a eo8i|]a- 
rifon of quality; ^' as the oac di«tb, y&.<iietb,the other^^ tibit 
is, in like manner ; fi^a\ expreft both quality and quantity : 
as, *^ Fopc was uotT^ fubUl^e a poet at Miltpo, nor^ gfkieat 
z man as Johnfou^-f^ ngifk^r^ «0f>and uotf-mr^ expicfe.^a 

.d<H)bie..^gatiye|;as;i<i:th? foi^egoiogftxaroplc; tiikr''»'$r^^z 
double diftributive, a^ eitker choofe ye this or that. 

In GOi;npratMre ienCeoccs, or wbeaidtSmnt quatities* are 
compared, the cafe o£ the latfer noun or pronoun it :gaveni8d 

^ by the verb or prcpofitioQi whtQh. are fometimes -not ex« 
prefled ;. as^ thou arti,a greater tnau.thta ^; that is, thanitf 
u; ypu. (hew Mm j^ore favour than me; that is^ than {you 

' Jheytx) m^. Thus, by fupplying that part of the fenteoce 
that is underAciodythf ca& of the bitter ii9ua or prDnouD wUI 

, be undcrftood. . , >.«.. .,- i 

^ . ^.» X Inter- 
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iNTf&tjBtTioMs iQ Eii^& havcnoigov^rDinait; nor any 
particular place in a fe ntence ; tbey are ufed onifr to expreiii 
the fpeaiier's affedion ; Init when- tbey are ufcdtoo- Atqilcntlyt 
they rather expofe bk afledattoh* 

Thefe are tbe rules of .£Q|{Ufb (yntax, in tfar ccmfinidioQ 
of fentences. But there are alfo phrafes, confiding of twoor 
more words, ennpioyed in the formation of fentences: of 
which the following are fiie mo^cdlhmon : 

id Phraie : when a fubftantive or pronoun is placed before 
VL verb adivei paffive, or neuter: as, / lore; ^ is loved; 
^kou art. .V .1 .. • ' 

ftd Pbrafe : when the fubftantive follows the Terb neuter, or 
paffive ; or when the- fiibftafitiye following the verb intends 
the. fame thing as the fubftantive before the verbs as, I am 
ie : Milton is efteemed a claffic. 

3d Phrafe : when the ^adje^ive follows a verb nei^tef, or 
paffive: as, life is ^or/; txttQ\(e is efieewed whole/ome* 

4th Phrafe: when the fubftantive follows. a verb adiv^; 
as. to build a hmfe, 

5tb Phrafe: when a verb .follows anotto verb;, as, ilw^ 
defire /o <//>. 

6th Phrafe t when pnethin^ is iaid to.beloM (0, another ; 
as, Milton's poems \ or the pdems of MUton. . . 

7th Phrafe : when a fubftantive is addedto another, to ex- 
plain it more fully : as, St. John tbe Bapti(^; K-ing George'; 
Robert Brown, &c. Here the latter noun is (iud to be in 
apportion to the former. 

8th Phrafe: when the adje^ive or participle \% pUced ,be*, 
fore the noun : as, a^fff dgyj.a /ovMF friend. . . 

9th Phrafe: when the adjcf^JveJs. placed before a verb in 
the infinitive. mode : ^as, .tvor/^ tpjiv^« . 

loth Pbrafe : when an adverb i$ ufed wit^an adje£Hye, or 
a verb: as, \:^ writes quick :,y\ti\% very juft*. •- , ^ - 

nth Ph^aiib : when a fubftantive with a pr^poiStion before 
it, is added ^o a verb ox^ ^n a^dje&ive s as, he a^ with ^ff- 
doi^e ; goqdfor wthing^ . ;. ' 

Vot. L F »** 
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zsth Phiafet when the quality of a fobjea h compafed 
wkh tliat 9F another fubjea ; the pofittve adjcdive having 
9fiir it the con|undion «#.; the compaiative the ooaju nc-' 
tion (Aans the fuperlative die fircpofition rfj as^ as tail «i 
joa ; otter iM he} taUeil ^ all. 



SECT* V. 



OP PONCttTATlON. 

1. 



PcNCTUATloK is the art of making the feveral. points ^ 
ufed in fentences, to exprefs tlie de^re^s of connexion be-' 
tweeu fentences and their parts j and to exprefs the flops, 
it paufe^ iB they are exprelTed m a jufl and accurate' pro- 
nunciation. 

NotwithltandTng the different paufes in fentences, and de- 
grees of connexion between theni, admit of great variety, 
yet we have but four points by which to exprcfs them, . 

Thus we afe often obligecl t6 exprcfs paufes of the fame 
quantity, on different occafioh^, by different points; but 
fnore frequently to exjprefs paufes of diiFerent quantities by 
the iame points*' 

The dodlrine of punfhjation muft therefore tc very im- 
perfed : few rules can be given that will hold good in all 
cafes; but much muft be* left td ihe judgment of tlie writer. 

Grammarians have followed the diviilpn of the Rlietbri- 
clans, who divide all the paufes in writing or iiifcojirfe mt» 
the four Ibtlowing : 

The Period, marked thus - (*.)'! 

Thc'Colon, marked thus • l*^) 

** • "ITie Semifcolbn, ' markka t!hus ^ (0",* 
TheCommai marked Aiw " - (,*) ' 

le 
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Tbe Ptriod marks a wiid^ ftiiteneCttidiM' 6tt^ or coin* 
pound, makii^ a fuH and perfeA (eaie, anit noC ommic^M 
ia conftni&ioir with aiiodicr ftntenca. 

Tbe Colon imrks the gicateft dfvifio& of a ftittenoe^, and 
is a member thereof; contaiiiisig' a ptrfed ftnfe^ bat ntft a 
peffedl ieoteqpe. 

The Semicolon Is a left coiiftruaive part of a fenltiioe 
that tbi coba, and docs noi farth a prrfeft ftofe, but boUs 
a itikidle place between the coioii and tbe eonftim, bdtfg a 
greater paufe than the ktteri and lefs thait tbe foroier. 

Tbe Comma marks the leaft conftruAltfe parts oi a ien» 
tence ; or it marks a fimple-icateficft. 

The precife quantity of time requiral at each of ibefe 
pauies or points is tmcertaiii ^ as tbe ftme compofition may 
be rehearfrd in a longer or» ihorter tina^^ but tbfc propor^ 
ttonal quantity of time of the paibts is as fdllows s the pe% 
riod is a paufe of double the quantity of tim6 of the colon ; 
the colon is double of tbe femicoIoQ ; Ibe iiaaiicolbo is 
double of tbe comnu. 

In order to difcover the proper ufe of tbefe points, we 
muft confiUer tbe hatur^ of afentencCi as dhdtitd into its 
conftrudive parts, and the degrees of coiineaioa between 
Ibefe parts i as alfo tbe niiture of an imperfeA pbrnfe. 

An imperfie^ pbrafe contains no a(fertion| or doef not 
amount to apropoiitioQ or fentenee, as was feea io pmge 4x9 

A fimple fentenee, as iras before bintdd, goniifis of ai| 
4gent, or fttbje£t, an attribute, and (if the v^vh be aSive or 
paffive) an obje& : or itcoofifts of one agent or fubje^, and 
ime finite i^erb; that is, a verb in tbe indicative, imperative, 
or Aibjundive modes as, <* God made man ;" here GpJjs the 
4geal or fiibjeift, as he performs tbe adion, via. made mam ; 
the vtfrb matk it the attribute .which always exprefles tbe a^ 
tioQ ; and man is the objeA upon which the adion is <^^« 
^ifed^ that is, the adion of creation* 

But the iiibje£^, or agent, and the attribute, and the ob^ 

jcft, BBay tach isf tbem be accompanied with kyeral clrcuht- 

p n ' itaoces 
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fiances or cbaiafterifiicSy citUed iherefore their adjun^i as 
tkc motive» place, txcDe, manner, caufe, aud the hke : and 
thefe may be conne^ed either immediately, or mediately^ to 
the parts pf the fentence to which they belong. 

If.tb0<fevietaliadjan^ are relattd to the parts of a fentence 
in a different manner, they are then only fo many impeife^ 
{rfu^fesy and the fenteocels £mple* * 

Bat.if the fevend-adjunAs belong to the parts of a ftntenee 
in the fame.manneCt they then become fo many fimple fen* 
tences.; . and tlie ientence i% then con^utid. 
. For a compound fentence cbnfifld of two or more fimple 
fentences connected toother ; or it hath. more than one fub* 
j?fiv and one finite verb. . . ^ 

. Tbiusy if ieveral fubje^ hebog in the fame manner to one 
verb, .iV iisreral verbs belong an the fame manner to one fub* 
j$6^, the fubje^ and verbs are to. be accounted eqnal in num- 
ber K for f very fubje^, except the cafe abfohite, and the vo- 
icatJK$> c^fey^jit^ bavj^its verb : ^nd every finite verb its. fub* 
jeft ; and generally has its point of diftindion. 

^ Examples of the Vfe of the Comma* 

/ ^' This ilngle- confideration* will be fufficient to- extin« 
guidi alt envy. in inferior, nacres," In this fentence ctnfi*^ 
^aaiktt is the (iihje£l or agent, jextingmjk the attHbute or 
verb, f/n^.the. obje6t: each of. .w.hich is connected wHh its 
0djun6b« The £ubjei6t doesiiot mean any coofidera^ion ihde- 
finiurly, bat a particular. coniideration, treated of in thfe for- 
mer part of the EfTay (namely, the confideration of the pro^ 
grefs of a hu^an foul tofwands perfection in knowledge), and 
here d£6 ne<jl by the adj uad, jhh /ingle (confidenrtion)r The 
ajLtribute or .verb is alfo conne6beci with its adjan^ ; imme^ 
xiktely with emy^ as the obje£t of the a6kioo ; aud mediately 
bythcinterventionof .the word «wp * if^gri0^ natures^ xhi 
fubjed in which envy is.cartingui[bed; the adverb y^^fwT 
is the adjundl of the verb, denoting its power. {If it to be 
,obfei:\*f d, that each of tbefe adjuodts belong to the rerb in a 

different 






different {paimer ; emy belongs to it as the object ;- iffsKwr ^o* 
Hires as the fu.bje^t in> which the. t>bje6): is «xtingui&od ; -and 
Jufficiettt as the power of the verb Jo produce the effed* Tbe 
adjuiii^s are, therefore, only fo many in^jerfefl.phrate.; and^ 
^he fcntence is £fnple, aiid admits of 'no poMifs tQ difiinguiih 
jk into, parts. i % ' * 

<* Methinks this (ingle confideration, of tbe pregreffi of a 
finite fiHrit to perfedidn, will be fulficient to cxtinguifli all 
^vy in inftprior natures,, land all cor^tempt i^ fupehnorJ* 
Here two new fenti^cesare lntrodu(:ec|;; the oneioierted iit 
the middle i(f ti^ foNper fent^tioe^ and the other added to tho 
end of it. The former of'th^m, ^ the pr^efi ^ a Jmitt fyhrii^ 
toper/e^ion^ is coonefted with the attribute in the fame manner 
as the agent^ or thisjingh cmfideratlan^ for they both eACprefs 
tbe ianle idea ; and the verb may be joined with ei'tlier of 
them, and the Tentenee have the fame, fenie : 2&y ^' the pro* 
grefs.of aiinite fpirit to perfedion, will be fufficient to exttn* 
guiih all envy in inferior natures." Tbe latter fentence^ 
and all contempt in fuperiofy is conne6ted exa6Uy in ti^e iame 
manner "With the attribute as tbe obje£^ in the firfi fentence 
is,- thoi^gh It does not convey the fame idea ; and may be made 
, the objedt of the fentence in the fam<5 manner as the former 
ientence was made the agent ; as, *^ Methinks this Gngle con* 
fideration will be fuiHcient to extinguiQi all contempt in fu- 
perior.'*' (beings) The firft of thefe newly inferted fentences 
may' therefore be coulidered as only another agent ; and the 
latter as another object to the verb, in the firft-mentioned 
fentence* They are therefore fo many fimple fentences, and 
(houldeach be difliugui(bed by a comma ; and the whole is j) 
compounded fentence. 

And aeain. '^ A wife man will deCix no more than wluthc 
may get juftly, ufe foberly, diftribute cheerfully, and live 
upon -contentedly.** In this fentence, the ^hr^(ts^ ^etjufify^ 
ufe foheifly^ dijlribute cheerfully^ .and live upon (^onte>^t^aly^^n 
each (ionhedted with the fubjed, he, in ,the fairom^jiner^ 
and 'In* effea, form 'fo manv diftina fentendcC j ;. as^^\ *^ a 



• ■ 



#6 



OF SimLTaH eitAMMAIt. 



mm 



as 



wife mail wiH defirc xiom<kc Mnvrltat h majf get Ju^fj : 
a wife roan will defire no mote thaii what ke ma^ ufi.fiheriy : 
a wife man will defirc no more than what ke may Hifirikufe 
ihferfuliy : a v9\ie man will defire no more thart what /le may 
Uve upM itmieftudiy. They ttmft each- of them, therefoi^, 
be diftinguifiied by a comma. They are fo nHiny iifDpIe 
ientences, and the whole is a corhpound fentence. 

As fentetices themfelres are divided into fi^pk and cohi* 
ponndf fo thie members of fijntenccs may be dividfcd into' 
^mp}e and compoimd members: for wliole ftftfences/ 
whether fimple or oomponnd, may become membeiitf Q^ 
(TKher fentfence$, by means of a connexion. ' 

The following are marked ty ti Comma : 

Fifft, fi mple members of Tentences, clofcly conneifted toge-> 
tber in one compound member or fentehce : as in the fore* 
goiiTg cxam()le: except, firft, when the members are iliort in 
^ompar^itive fentences : as, in the former, part of the laft ex- 
dmple, *^ a wife man will defire no more than what he may get 
jiiftly." Thefe are, in faA, two'fihiple ferttences cmpared by 
the conjnnaion than ; but, being ftiort, they are. not feparated 
by a comma. Secondly, when two fimple members or fen- 
,tenccs are clpfely connected by a relative, and. the.fubjeft of 
the antecedent is confined to a particular fenfe : as, " the man 
who Is poflliTed of this excellent frame of mind, is not only 
fefy in his thoughts, but a perfeft mafter of all the powers 
and faculties of his foul." — Stjcftator. In this fentcnce, tha 
man^ is conneaed to the following fentences by the relative 
voKo: wTiich rcftrains the idea of the antecedent to the fenfi; 
fcere mentioned. • 

Secondly, the cafe abfolute: as, "the doors being ftut, 
TefuVidood in t.he mid ft.** ' 

.Thirdly, nouns in appofition, when confining of many 
(ermsi ^$, •* Alexander, the great, cruel, and unjuft." 

Fourthly, the vocative cafe, or when ^n addrefs is made fq 
ft perfcn : as, ** This faid,, be formed thee, Adan» ; thee, O 
I|i9q.*f— Milton* 

J fifthly, 






: Fifthly, when there are more than two iUMm% or a^efti^es, ' 
conne&ed by oopulatitfes.or idiijutidlives | or when theie are 
only two, if Che cjonjnn^ion bevo^crflood : $», ^ Raphires^ 
tranlportSy and ediades «e thtf rewards which they <:onfer : 
dghs andtears, prayers and •broken he^its^ are the dffbrin^ 
which are paid to them/'—- Spci^ator. * •' 

Sixthly^ a circumftance of importance, thottgh only an 
smperfed phraic: as, «♦ the piincipk may be def^ive or 
^ulty; but the confequences lit produces are fo gob^v M^r, 
for the benefit of mankind, it ought not to be extinguifiied.** 
Spcftator. ' ' 

Lallly, the partfeiple with fomething depending xm itt a^- 

** Now morn, hcrrofy ftcps in th* eailern climft 
^JftfffciMf, (bw*d the rarth with 01 tent peaiL" -MitrOK. 

The Semicolon is uft^ when a feoteiKe, or member oif 
« fentencc, reqv.ires a greater paufe than a cooimaf yet neither 
forms a perfed fenfe^ nor a perfed fenteoce ; but is followed 
by {oiv.^ Ciher member, or fentence, with which it is cioiely 
tonnecied : as, ... 

" To look upon the foul as going from ftrcn jtb.to .flrength^ 
to condder that fhe is to iliine for ever with new acceflionsof 
^lory, and brighten to all eternity j that (he wiil be fliJl add- 
ing virtue to virtue, and knowledge to knowledge; carries 
in it fometbing wonderfully agreeable to that ambttion which 
1^ natural to the mind of man.'* — ^$pe£lator. 

This compound fentence is divided Into three principal 
parts by the ilemicolon ; each part requires a greater pufe 
than a coQuna ; but neither of them expreiOes porfed knk^ 
•r forips a perfi?^ fentence, beio^ ,clofe|y couped^ ia fenfe - 
with each other. 

Tftc^ CojLQH }s, gfcd when ^ fentence, whether, fil^pk ^^ 
oomgofi^^ ;i:egnire8 a greater paufe than a femicolon : it;9ir 
ways forms a perfe£l ^f^j ^i}4 woujd bj^.hftdf form.a.fom; 
pl^ fentence, buti^- foUiirwed |^x^Ap^>^^<^(^i^"^V^t y^.^q^ 
^r; iwa)piijfc,^f fcnle roorf fiioi an4 ^oropktf.a ««, : -vir 
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4^ OJ?. I^MOLtStl^' OIL AMMIB. 

*^W9re JiU .books redui^ totlieir quiiitdfebce^ many a 
bulk^'^t^ff weiil4 matejo^iippmniicein a pehfiy paper: 
there wopM be Ccaree any Aicb thtog id nature as a folio : the 
works of an age would bei contained on^ few -(helves : not to 
roen^oa 'inillioiis of vol^meay'ttkai wovld be utterly annihi- 
lated," — Spe6^ator, N<^* ra4. - ' . • 

Thi^fentoBGC is divided into four parts by the colon: the 

firfi and laft part»r>are eonftpopnd members, divided by the 

coBima; theiecondaxi4 thy'd are fimple members* 

' Ea^b.of tbefe parts contains perfe6^ fenfe^ and would alfo 

form a complete fentence, if the other parts had not been 

joined to it* * 

The colon is alfo ufed when a femicolon goes before, and 
a grater paufe is required ; though the fentence be not com* 
plete ; alfo when a fpeech or an example is introduced* 

The PERIOD IS ufed when a fentence is fo far finifhed as 
not 16 be connected in conflru^ion with the following fentence^ 
and marks both a perfe6t fenfe, and a perfect {entetice: as, 

** M^n,' coniidered in his prefent ftate, feems only fent into 
the world to propagate his kind* He provides himfelf with a 
fuccd!br, and immediately quits his poll to make room for 
him/' — ^Speftatbr. 

Thefe are two perfeA fentences, divided from each other 
\j the period, and fubdivided into fimple fentenc<^s by the 
comma; The firft of thefe two fentCBces reprefents the appa^ 
rent end of man's mifSon into this prefent world ; namely, to 
propagate his ^ kind : the fecond (hews the real confequence of 
Ins tefidence here; -begetting a fucceflbr, and making room 
for him; They -are entirely diftinft fenrenccs \ uftcoriheded 
in conftni£^i6n witheachblber^'aiid wanting nott^ng to make 
€ach*{:itefe£t both in fenfe and fentence. 

Btfidt^ thfe ffjur foregomg poltfts Ijfed to ejtprefs the paufes 
ity difcourfe; there are thi^ olltersj Which itfbaflMt the mo- 
dnlatiba of tlie-voictf:' namely,'^ - - ■'" '• "' 
The Note of Iftterrogadon; trtarked thus • - 'I ' (?) 
The Ndfe br^dfraration,- cff E*damatTon, mirkWfhul( r) 
^^M* Parentheiis, marked tbu9 « • • ( ) 

The. 



. The NoTS o# lNTB|L|(oaAT<oiff ifufedwheaii quettlon 
is aiked : as, ** WoukI an infinitely UriCe ifeii^g.mtike fu«h^b^ 
ri^as cceMuije^iocfoaman^^-pufpofe^ C^ be deJight iathe 
produ^ion of fuch . «()QQiye iiAteliignxsca, iddi ihormicttd 
r<eafoQabie beingsif .W^uld begj|^iHi-takBiit3 tbatare aq( to 

jbeexe^rted^ caf)acitks.iti^t are never toibcgratifiedlr" Spefti 
Thefe are all interrogatii^e (tgibeocesi j|#i4>afl &cb> are.ouickti 
{;^ tt»e Uitersogatioq polnu , « 

. TheNoTJi ojp.Ad^i IB ATioF» 9f £itCftrftil4Tiov« it uM 
to mark, the fpeaker's admiradoni and iny '-foddin pafr 



^ . . : -c 



; «« And fee! ' . 

Of Hcavcbkttd cAn^t*r ^HtmnoiiV wimtUJ 

. Both iJbeJG; ^potn^ itufjc an cknratkii ttT jbt ^oicr. 'The 
knglh of tiine required by them as paufes is UDcef(liifi, AHMl 
may beequaf tft th^of a ieaik»Ioa, .cdlbft^ or« period.'' 
•. The PAi£«tHSsjs'i»nfed roteoddfeit <i^yd or feUMi^fV' 
klfrrud. \a aootiier ien^^nce^ wivnttih m^ ttet^y tdtbtf 
fenfe, nor doe<^ it at all. affe^ the conftrudion : as, ^ Pcim))f^ 
en the other fide (tltathotdlytvei^ipiiki id pilblk wittMHt a 
bUifli; ha4 a Mromlei^ fivect0e& bf mtti^re.^' This point 
marks a moderate deprefSon of the voice/ with a pauiil lbm«« 
wlnt*gta^.cli^a arcbroms. 

: ThecEf are aHodther ttacks-ufed. ia wrhiagi • wlvic^ thduglv 
they do not afie^ the voice as paufes, yet are often ntCeSkrf' 
tsk^ti&ttk: ifarpniicipttlftf:wiiiehfB&rl^>v« flutljll(^•1tl4)n• 
tion. 

^The Ajpttriltoei^ marked. thin (^y^koixfy & tron^tha 
placed at the head of a letter^ land ignifica either that foif)«: 
l^er ofe letters jrye left oat for i tjttkli^er pliftAQActatioii * -as, 
fAfior I ^m^i h dm'r^ for He iihi»'ii^': dr eik k nnar k^ the^ 
pofleffive cafe : as, John's, book* . - : 

The Accent (^) is placed 'over a vowel to denote tliat 
"the word is accent^ on that fyllable ; as, Com^pre-hen-^. 

Vol. I. G Tbe 



S# dr iSlVGLlSfi 'mam MAR. 

■ I I II iwa^mmmmm v iii T i n i r tui 



ti' 



■ The 6t BVB ('' ), jplaiced ovef a vowel to fTgnify it (hottld 

be founded ftortc as, >J^il^/X- " 

• The Ciacuiiri*EX*{-A'), J>l«ccd over fome vowel to (hew 

than it is ta be jj^ronoctiaced long : ' as, difiitU) 

^^:'£be C^RETy'of •fhfr jpthc form-ivnti the circumjieic, bal 

iteed beneath 'tbeline^ to (hew tbatf -fomef hing is omittca 

whiob is ittfet:ted over< tile titte-? as, /t/jr ^^'A^. 

The Di ALY8 1 s (■* \ or two points ptaced ovt^ two vowds 
iRvd' word, itoi-flicw ih<^ ^elo \k pbrttd/ lAst biding adij^hi- 

tho9g.-*avv^^V&fc '• ••• . • '- "•• "' ' -'^ ' •• ' ■' * ■'• 
The Hyphen, or note of conjunction (-), being a ftra%ht 

line, ufed to connect compound, words together: as, Hearts 

breaking ; Boqj^rJfiefhir. And when iiijfe^ed at4h«{ fnd of a line, 

It, Ih^ws ttic WQfd i& divided according toit» fyllablet> ras, dif" 

tingutjh. 

., /fhe l%v^%, \^ X 'br iiand j : pfainting. • to : foineihii^g l-e^ 

TbC;AftTBWs^^*), or Stair, 3direaio^*.t»ifoiw note iQ 
^ifmx^n%^ bfjat tbei bottom of; the <pagei- ^ Several of them 
iPgfetber.deAQtt £Mncthihg defe6tivQ^ or impcoperto be db» 

i The Qbklisk (fVi&ufed tarefer to a kioCe like the. fiire-^ 
l^oing. iyid in fozne didtiooaricsL it^deao^s-Jthc word;i5tc' 

obfolete-.. '■; • ..'j ^ .. ' .■ V . • ' , ►'• -'1 

The Paragraph (^) marks a divifios of fentences un*' 

4eroo0 headv I(:is ufed chiefly ia the vulgar tran(l;ttioa'of 

|h^ 8iWc. *,;..«,.',• . '• 

. TrHe $ECT«{>tf (§) ibews a.fmitcf divifion than the pa-* 

ragraph. 

J TjieCiLQt.cHEts; ([]) include a wQxd or ftnteace e^(fia- 

il3tPQ'of w.hat.'wa^mq^iGmecl (wfere** . . • . * 

, The Qlujotatj^n i(*W*) is. a doubte comma (the firft. 

ripvcrfed), aodpUccd at thebeginnihg 5and end of a fentenfctf;, 

pr f^u^nc^i, taH^n from anoiiier^uthor* 
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• . • 

Of Eotqmples of GramifuUical Refolution* 

John, iv. ' 

t- When tfierfefd^ the Lord knew how the Pharifees had* 
heard' thi^ Jefus mitdt and baptized more difciples than 
John; 
a (Though Jilfiii Imttfclf baptized not, bat his difciples ;) 
3 He left Jud^a, and departed agairt into Oaliiee. 
- 4 Aiid hcnnfft ncedaf go through Samaria. 
'5 Then cbmethhef'to a city of Samaria, which is called 

* 

Sychar,' tiear to the parcel'Of ground t^at Jacob gave to his 
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fbti Jbfcph 

'■^ Now Jacob's* wcfl was there! Jefus therefore being wea*- 
fkd' with his journey^ -fe't thus'on the well : and it was about ' 
the fixth hour. ::.-•>. . .' 

7 There cotneth'a woman-of Samaria to draw water ': Jefii? 
£dth^mtoher, Give me b drink. * '* 

I ff^Aen'h an advi^b of time ; therejx>re^ att^advcrb with ' a • 
ptepbdiSon added to^it; /A^, tiie definite article; I'()/-4 commoa 
nItoYy/ifingutar nnmfaer, 'mafculine gender, nominative caf?;'» 
being 'tb^ agiiit of the Tenfence ; ifrrto, the vferb neuter, tbtVd 
p^dh^'iingillar^ goVerned'by the nounliW, and agreeing^ 
with iv-paft time,^^ndic^ive tridde^' ^ftd* the attribute of "the ^^ 
fenttiint^ ;- ^^, an /adverb of manner ; ihe^ definite article j 
Pkiifyies^' noun tehiffton^ p/litral «urt>ber, • nominative cafe; 
h4€l^henf^^ verb iveUfer With the' auxiliary Atf^,' plural, third 
perfoW^pail^tiifie, hi#iieat*ve>lnodei govei^ncd hj Phatifitsvih^t^ ^ 
a copulative conjun^ion 5^ Jifuu ^ )^^^ liame/ mafculine, 
nominative cafe, atfid thifc agent of ijThef^Af^ne^; thaik^ md 
hefliitgd^ two v#rll<r:^l^e; :tbbd^f4MV fi^g^^ paft tinie^ 
indicative niodef <*c^ilie€MrW9th'eith^fittf^ * 

cotijAi^dn «*</,:and''iM*e tbie srnibttTetifthtffentence; nwe^ 
an: i|Verb* 0^mm^^i^ fvfijktpeii "ft^uH pleral, objedive , 

cafe, and rbrol^^i^ flMiA«iiiKHi? v /^> ^^'fip***^''^ ^^^ 

/ ; ^ i ' . \ Q % juoaion^ 
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jtiudion, comparing the number mentioned in the' foregoing 
fentenre with that of the fbliow?ngf: as, taptixedmortdi/ci^s^ 
than yohfi{^\^) \ Joli^^ a. prxjpcr w^m^* 

a TftQMgh^ a disjiin^ive coiijuuftion ; Je/us^ a proper name^ 
as before ; hlmfelfy the obj»6tlye prdnonn of the third pcrfoii 
ftngular, mafeiUine gender, jpined {o.t^&&ag«il9f fiibftintiYe 
fdf^ to.eKprere^aA.exf:liiiiveeaipMi!i« ^^/^K^verb^a^w^lil 
third perfon, fingnlar, pad time, and indicative mode, thoi^t]! 
k. be gtntrned Jby the .qonjuaAiaia iimtgk%, &r it is not oC a 
doubtful, bat fbfoiute, nature, declaring. t^at J^ 4^d not 
hapttxg any ; it ibrnss the attribute of tbe^feutfoce to tfae^ent ^ 
jfe/ifs; mti a negative advcrbv addefi to the verb, and alter* 
ing its fenfe, tli& poflpl&jre pronoun 4miK bong, uaderftoo^ ;, *. 
but^ a disjunctive conjunction, correfponding to tbeibr?nef^. 
conjundljon/iiQA^i, andeiqpytfliugaa o|pofitian ia quailing; 
^cf, tbepofleffivepmnouny, third pcr^i fiiig^lafj mafculibir: 
gender; di/dfilet^ tbe phirai fubftantive, nominative cafe^th^ • 
auxiliary, (did) being WMferftood,:. as,, his ^ihfcipUs 4rV, The 
whole verfe is includad tR a pasttithefis,. and is> not connQ£be4% 
in fenfe or cbiiilcu^ians ^Ui the reft of the chapter. . . , 

3i&, a proBoua of tt^p third perfon fiogpilar^ mafi^Ml^: 
gender, nominative caie ;. uied as a fubi&utc, for thfi Aouii : 
^9\ and go^erued by itj itft^ sl verba<9ivt, third perfoiiy : 
iingular,^ governird i^ tiie pconoua,^, paft ijine, indicatiy** 
mode ;. Jfi€f00i^ a prc^tf: naipe of a city^ obje^ivc c^fe^ as it 
ferms the obie^d to ti^ f^ntcece;. ^%^ a* coptt]ativexf>oju9i;* 
Xitm^departtd^^k ver^ |ic;4itc.i^ \hkA^^ioxi^ fingular, goveenc«(- 
aifo by the, pronoun 4^ paft tiosiei ipcfvpative^^iade;. ^.^gtiwv, ji^. « 
•dvfifi?; i^to^ a.pi;f{|f^tM>^ j Qaiike^ a pi;<i^ir iW««i» tobjecc% ; 
uve.c^fe,; gov6n>ed] kQT thepvepofitioQ-iV** 

/^4n<^ a,copyl^v^ GCM>iUfl<^ioo^ e^pfcftng an uddi^iM^^ :r 
/^i, ar proaeu.B ai^ b|Bfor#|. agraffog wtA^its^WHectrietjr nwx^,K\ 
7dM ; . ff^f^ ^n> w^Jjftryi. deoocieg; inn^iStayk awi )tei wg. ao - j 
y^i^(^o,line^ds^\2^\ ^vmt^ g9i^ «:iidii|eir Ydrl^i Mtiwfiif.ao* 
pr9f)0^t>i),; 5#isa^£4i^.«|^rQ|ier.aw^ Jiar ik..cfiimtr)r%. piy^i;re^« . 
'sti^iw^oiug g^4;ari)fd tii^vth^ j^niipfiti^ ifr4((^ ^ ^ ^ 
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J r^ an adverb of time ; c^mfk, « tieo(an«rl^ y »< a rt wl 
hy tlie pronoun kf ifi perfoti aiid ifumber, dml pboed tcfoie ic^ 
9s is fonaetimes tiie cafe wbni the ageat ts a pronoun ; indlca* 
tire niode, and prefent time (improperly, ft^r it (bould be iir 
the paft tvAie, as, then came he); h^ a pronoun; % 4 
ftfepolicion j <i, the inddluii^ anicle ; r/f>, a common noun, 
fiiigolar, nemev gender, obje^ive cafe, bekig governed bf 
the prepolition tp; of^ a prepofition ;' ^Am^l^ltf, a proper 
rnmie,; iiiigulBr,. obje^ive cafe ; ithk^i a relative, agreeing 
Dtith-ks anttccdenc ^j //, the neuter verb fo ht^ prefent 
tlific, ling«larr, tkM petfon, iradicative mode ; called^ tfee per« 
H6i participle of thr neater verb /o rai^ being plated after 
the auxiliary iV tSytkar^ a proper name of a city, nominative 
c«fe, bdng placed after the nenter verb, cmUtdi mar^ an ad« 
^mii^f diftance; /«, a pnepolition ,' tke\ the definite article; 
ffwueln a common noun^ fingclar, objedive ca<e^ govei^ied by 
tbeptepofidon /^; ^ a prepofition ; gfmmd^ fublhintive com«> 
cnoni^ obje&ive caie, governed by the prepoiHion ^; that^ a 
relative^ agreeing with it$ aniecedent, the parcel ff gremd ; 
Jacoh, a propernameof the patriarch, mafculine, nominative 
cafe; gave^ a verb a6tive, third perfdnr, finguflar, paft time, 
indicative mode, governed by yacob^ tfaefitme a^ faoAgave 
that*, to^ a.pmpolitiion; i/r, a poflTeiiire pronoun* agreeing in 
perfoa, number, andg^der, iivkh the' noun y^cn^, and go^ 
verned by it^ and in thepoflbfllve ct£t\ W flH^ tlie rtkrtion of 
poflbfiionbet^i^een; T^d^andyo»';>»i iB a^common noun, fin« 
gnlar, mafcuiioe gender, objedWe caf«^ governed' by the pre« 
pofition to\ J*feph^ a proper nam^^ put lA apportion toj/&»/ ' 
that is, in tite iame'erfe, and govern^ l^y^tbe iame prepofi^ * 

tiCMl /♦* -■'-..,'.. 

6 J^^ an advettl; .Jkt^*^ a ftffolhihtiy^ proper, poilefiiv^ 
caib;:'zoe/i^ a commoa noun, fingvikry n^lnfinativef caie, the ^ 
f^me as, ih teeil ^f-JjoMb ; tijos^ the neuter^ vtrb t& I^ei thi^ 
perfbn fingolar^ paft time^ indidoiwe' mode ; thet^^ an~adveft> * 
of place ; Jefin;' a proper nsbna j J (kertfiitt^ an' a dv^' ^^Mti a 
j^politioiiy tihe-fameas-iAH-^iamt^^ it;l*^ttel5^ft«»95cn • 
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0f a pfoacpem;-^^, the prefent participle of the neuter verb 
$0>i€yifii^'ie(/f theperfeQt participle of the. neuter verb /^ 
vieaty^ beieg. piki€ed after the participle of'tht atixiHary fa Icf 
whicb^ asr has been A^ewn, in ail its forms rcqatres the pre-^ 
6nt or perfe^ participle afAerJt; ^vki,^:i javtp^don ; it\ a 
poilefj^vepronouQ^. third perfoti fioguiar, mafpuline gender^ 
fiandlog for the pofleffive cafe of the noxkn!, Jgfitri jounuy^ a 
iiibfiAntivc fingalar^ objVdive cafe, governed by the prepofi-- 
'tSon wiik;/atf a nipiiter verb, third perf<ni».fiQguIar, .pA(l< 
tkne> indkatiye mode, governed by ^t^,t:Jiff^4-^tiMv4vi> 
of maaner^ improperly iiiferted in this jA»t<i ^s it refe i^ la 
ibe manner of fitting,, orthe.poittir^; wber^s no particular- 
po%ire or nuuioer pf ikting is nofntvoned,^ either be^fore or. 
^ter this ientence ; oftf a prepofitioo ;. Mr^ the. definite ai^l^ 
cTcf well^ a coainfia9 pout),:iingplar,\obiej%vec^fey governed- 
Ey the prepofitioA ^;' wttfy a conjuOtStton copulative }■/>« the 
ii^iter pror»oun, nominative caie» ^andin^ f^r.the time of the. 
dgy; waSf the neutp/: verb, ^ j^, third perfooi fiogular, paft. 
lime, indicative mode, . governed by tbe.neiiter pronqun ///. 
s^outf at¥, adverb; /^,<the definite article ; Jixt^f an adjedive ^ 
ieur% * pomai<m ful>(laf^tiyji' jS ngulan 
. 7 Tfu^re^ -aa advcjfb > .«e*<'M* tlie neuter verb, third perfdn^ 
iii^ular,, indicative mode^ ^iid prefect time, though it fhoul# 
be the pafl time, as the event here nf^ntioned was evidently^ 
pa{!,- and in the fevf^nii^epth verfe .of this: chapter the wdmsu} 
ctf Samaria is rpokea:of in* the pafl time :' a^, *^ the womao * 
^it/wfr44. andfaid ;?. ^ indefinite article^; vfpvtaky a fubAantive 
comnK>n| lingular, f4enf)ifiii^e gei^der,- nQmioative cafe, being 
the agent of the fqntencc^ though. placed aft^rihe verb) rf\ a - 
prepofitioB; Samaria^ a fubftantive common, fingul^r, object 
tiire c^afe^ governed by tbe» prepofition ^; to tif-aw^ |he infini* 
tiyeimo4e of .the vejfb </riwv/ teater^ a common fubflantive^ ' 
fipgular ; Jfefiu, a p^op$r t|9i<ne as before; j^/V^, a ne»itef vefb« 
tl}ir4.perfp.n ,fii^uia/:^:.gOVAri)ed by /i^j, and pfefent time^ . 
i^properiy.fQr the paft.^ 95^ t^k ftgidA aHiq be,ss it frauds in 
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unto her;'* iir»/0, a prepofition ; ier^ a pronoun, third perloA' 
lingular, feminine gend^r^ obje6live caie, (landing for '4slh^ 
^wojVi<7« ^ Samaria ; give^ a verb active, fecond peifoa iingular^ 
imperative mode ; me^ a pronoun, firil perfon ilngukr, ob«( 
je^ive cafe, finding for Je/tis^ and governed by the vei6 i«r 
the imperative mode, the word ti;«/^ •being underftood |.tfi^ 
rb-hi^ the in5to1tive mode of the a6l[ve verb ; it is here inadft^* 
abfolute, fupplying the place of the conjun£lion that witbttM^ 
4ubjun6Hve mode: aS| give to me that J may *drhtk^ * 
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' ELtocuTtOSi !& the^a^t of readihg^oir' fpedkmg wltli p«»*i 
priety and degance^qr delivering oi^rivords in a-'idft^ani^ 
^cefui maliner^nibtaiiited with pedantry or^ffediition) iuii! 
iHicocrUpttni'itfitkjanypcovincaalibund. • ' ^ ^ ' ' - ' i^ ; 

; Ftwpieople need be told the necelTtty of a graceful dloOK^ 
twct, Ail will allowj that what a man has occailon dd>ly(tcf^ ' 
Ihould be done well; yet fo little 'attention 'has ioiHeiMct 
been paid to tiiis accompliihment^ even by thDfe from whom)^ 
(from their profeiHon as public fpeakersjkve have been«led^ . 
expert a perfc6^ model of the art, as hatK tended greatly W^' 
eciipfe all their other merits^ however great ; while others^ of i 
inferior attainments, by the help of a tolerably good ftylC|, 

r 

and a jufl elocution, have rifen to a coniiderable eminences ^ 
A graceful elocution is to a good ftyle,'wliat a good ftyle is 
to the fubjei^ matter of a difcourfe, an efiential ornament. ' 
For if the fttbjeftof a difcourfe be ever fo interefting, aud the 
fpeaker*s knowledge ever fo profound, without a corred ftyle^ 
the difcourfe muft fuffer greatly in its reputation ; and though 
the fpes^ker's abilities be great, and the ftyle gpod, with a bad- 
elocutions 
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^locmtioiiy it will {arc littje betu^« So gnr&t an jcffed hare 
tbafeexteri&r accomplifhtnents upon p»}blic tafle. 

The firft rufe ia Elocution, as in Rhetoric, is t^fdSpw na- 
fwt. All other rules, withcmt aftrift r^arcj to this, will orjljr 
pmhicc the aifQ6ted dccUimer, and not the graceful fpeaker* 
Thf excellency of this rul^ and the affe^atioo of fomc modern 
flttanpln of eloqucucb, have induct feiT)« to dlfregard all 
Qtbfr rules as fupcrfluogs \ and to imagine thai this rule alone, 
in a perfop of good ftnfe, and cultivated taft<», is fufficieot to 
form a putlic (J^eaker. This, however, is an errdr. But it 
is neceflary^to obfcrve the cfFefts of nature, in order to diftin- 
guifli between them, and thofc of arbirrary cuftom, or falfc 
tade ; and to obferve the various ways by which nature ex* 
prefles the feveral pailions, emotions^ and perceptions of the 
human mind : in order to which, much affiftance may cer- 
tainly be derived from. the foUowing particular rules: 

I. A diftinU and dtUhermte articulation is the firft particular 
n4ff^ . This c^fift^ id giving a dcsr and full utterance to M 
t|f. fovodsi, both fimple and commit. For this purpofe, tho 
iMnrc^of thofeibtinds (hould be well underAood, and mock 
pains taken to corred any.&ults in the promuiciatlon. SomcK 
tines a feuh in articulation u afcrihed to a natural da fc6l in 
fi^me of the organs of fpeech, when it is the effed of bad eit« 
asQiiIc^ or inattention only. Many of thefe fiiults concern 
thctfounding of the confonants. Soose cannot proaDUBce the* 
lotlite It others tlie iimple founds, r, /, tJ^A; others omit 
tbo afpirate Am Thefe may be correfled by reading fen* 
teaces chofen for that purpofe, wherein tbe(e founds fre- 
qiieatly occur j and by coDfiautly guarding againft them iR 
coa^perfation* 

^ The other fault in articulation confifh in. the confufioa and 
dtlttering of words together, Mofl people^ who have not 
learned the art of fpeaklng, have a habit of utt«ring thdr 
words fo rapidly and indiilimif^Iy, that it is impossible for them 
|o give any emphafisjo tbfiir words, or uafui-al tone to thehr 
fasi{en9e$ ; though they may pronouncv every word plainiy. 
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The moft effeftual means to conquer this habit are, to read 
^ftlcuKi paflages chofen ^r that puipofe, which abound with 
Ipngjand uhufual words; and to read imich ilower than the 
ftfijfet and jud' fpeaking wouid requife. Aim at notbrrij 
h^heridUyou can read diftin6tiy a»d deliberately. 
I k^ Let evefy word he prondunced lOrti propriety, Thi^ is a 
inoft neceHary rule, as errors in pronunciation are tnore fre« 
^nently coONnitted, and left guarded agaitoft than any others, 
f aidts in pronunciation are innumerable. Some of them are 
the folbwtug : oniittii^ the afpirate k where it fhould be 
ufed: as,0«r £or /iewr; and u(ing it where there (hbuld be 
ooiiiei as, heggiot egg : confounding and interchanging the 
V and TO ; pronooncing the diphthong w lilce au^ or 00; and 
tihe.v)oweir i like w, or e ; and cluttering feveral confonan's 
together, without regarding the vowds. Thefe errors, and 
mnyDtbers toonumefous to memioh here, nnuit all be care- 
&]Uy£piardedagaioll,'bjr every perfbp who would he thought 
airorroSt ipeaker*' • 

: It js'didknktopoint out any (bndard by which the pro- 
priety of pronunciation is to be determined, ' Profound fctio- 
lyrs' generally make the. elyipology of the word the rule of 
proixuqciation, kai thus Jjringupoo then»felves the charge 
of pedantry, and ^affeiftatioA, by- a delivery altogether novel to 
the^reA* of mankind* .While, on the oth^ hand, the mere 
ttaitof tbewQrId,^aotwirhft2ri<dtng all his other accomplifli- 
nn^nta,' often ntains.^ fmich-of hk provhidial dialedi^^ as 
j^Al^'to pcckiiie him from the honocir of beitig the pattern 
. of a. jul^ inrononciaiipn; Thfs exctUeticy is* perhaps to be 
found in thofe oiily^w4io'«iiite thofe twoeharaftersi and who, 
totbe^torveiSbiidViof' true Mining, t4d the elegancy and tti(c>' 
o£ ^finteA life* Jh'atte$tfon tofuch imdeh^ an intercourfi with ' 
th^.pdiie ismrU^ And a regard' #0 tf^e etymology of the tvord^ 
tietflfiivet^fdf^ the )>eflniU that can be giv^n, to cdrrefl afniy 
errof^.io.pFonunctatioii, andio guard againft any peculiad* 
iie»of.provimaaliQund.xr^|iich«c^peif^ flioiild endea« 
v^ilr to avoid| who is fuppofed to havefeen too much of the 
Yo^.h ' H ^o^W, 
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world, to retain the peculbrities of the diftiid tH'IKlSUDni^ 
was born. • - ',' 

3. Lc/ every word rf mare than me JyUahle he prViUfoMced 
with its proper accent. Many writers haire bid it idoumai 
a fundamenul rute^ that the accent of tirords in'thefiogUih 
language fhould be thrown^ far back as poffiblefpom'the 
end of the wo^. A Very erroneous rule I and one which 
lias no foundation in the Eiiglifh bnguage; for many words 
m ^be £ngli(h have the accent on the k& fyllable^ and the 
generality of them have it oe the fecood orthtrdfyllaMe f«oni 
the end, but a v&y few on the fourth fyllable froiot the .end 
oi the word. The beft rule that can be given for this prfc' 
cept, is the foregoing ; namely, a i^ri6l attentiod.tp the bcA 
examples ; always ob^ferving that the accent is not to bb de-^ 
termi;:ed by any rifles of quantity, bttt by the numberaM 
rs^ture of the fimple founds* ' ' .- ' •//' 

4« The proftuHciatioH JhouU he bold 4md forciUs* Man|f 
pttblic fpeakers deliver their difcourie with fiich a ^nt^mi' 
feeble utterance, and feem fo wholly unconcerned with tbdr"' 
fubje<3i. that their words may. be (aid rather to drop from 
their lips tjian to be deiivcred by .then^. This feldbm fails 
of produdng the faiqfie unconcern and indi&raiice among 
their auditory^ lus^tnmation is a prinCip^iauit: a ipeaker: 
, without energy is l^t(ie better than. 9^ lifeiefs fi^ue. . ■ ' 'w< * 

To remedy thisevdl, ii^ure yoMrfelf, when icadiDg^ tbtake 
in as much breath as^yop can with.^fe eQntiiny«ntiito^.e!»pel 
it with vehemence, in utterii^ tboferibvods whtchirecfaire a«' 
e^iphatical proiiiu)ciatioa ;retid aloud in the opieaaii^ with! ait 
the energy you > earn coitiinand ; prtferve your foodytn an ereft^ 
attitude ; let aU the/i^iads, both vowels ^nd. tonfbnants, hftv«i 
airee, full^^nd bostdorttr^ce. ' Prrf^ifQ:ithefeinzIr8;«dthptt'&* 
feyerance, tilLyou ^re^maiter of a biild*:and manly' deiiv^efy. ' 

Sut in acquiring an enei'gy:<>f.fpeechy thefDlIbiving cantiou 
isnecefl^fyj. i^m^yi tluft tbei^tokeiraTnidthevppofitcfsC'^ • 
treme, of runPiinsiitto a paffionaidand ^ra^og.irixr]ffratton« 
This e;i^fts aiiip9g M¥»re ^f^htn, M^hbvallidiKDthiojgiaftoy^ 
- - ' • .x •'• . \ '•: ••''• ^'v ■" f'i • J^iov;-. . J itt^'% 
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the admiiratioii of tb^ vulgar. . Tbefe^ as ^faakefpeare has 
jnftljr obfenred^ ^ offend the judicious hearer to the ianl^ 
by* tearing a paffion to iag% to verjr ta^tersf to fplit the ear& 
ol the groundlings^". Cicero compaires fuch fpeakers to'^ 
cripples^, vho get oo. hocieback bccaufe tliey caanoc walk ;-« , 
they beBow, becaufe they caohot fpeak* 

5* Ltfom to Acquire a graceful variety ^ ia$h in^tht hei^ and 
ime (f the nmce^ It is ^ owing to the ncgie^ of- this role, 
chat 4 we daily hear fiich languid and unaffie^ing difcourfes. 
Speakers, who deliver their (entimeots, or read their corapo* 
fitioQS in a. dull, flat, ini^pid manner, whatever other merits 
chey n^ay poflef^, feldoro <;odvuicc> or affe^ their auditors. 
This fame unmean^g mode of delivery, fo univer&lly ptc^ 
valcQt, is called a momtc^ ; aiid confiiis in onjf unvaried tone 
, of .delivery, ^oft people, in<fainiliar converiation, can de«' 
liver their thoughts with fome variety, both ia the tone^Dd* 
the hright of their voice, which they generally modify ab* 
^cordnig to the nature of their <&icourre ; yet the iame persons, 
when rt:qttired to read any. cdnapofition, immedlatdy'ai&ime. 
a dry, unifonn oianajer of delivery ; ,a& though leading and ' 
coDver&tion were to be pevformed ia quite a difierent nmn*^ ' 
nerfncnn each other I wbeitas^ tfac^&niefeiiitenceft^ wbttfaer 
delivered fpontaneoufly by the fpeaker, .or r^d by the lec»; 
turer, ihouldalwiars.be delivered widixbeiametOfie« and tut 
the&me4iey, notwithftaadu^ all that has been^d by fopcr* ' 

^ fidal Clitics no the Gontravyi. "' » - 

, A f erfoo of a mddemtp oapaci^ vtli^ therefore, be able t/> • 
altierthefioar, as.»'iell as the height of lus voice^ asit fiisqF t>e 
nf!ce6iuy. Dillensnt. fpecies i of fpeahing require different 
RHidifiqdons of the voice. DifTennt cliara^ers, It^-diflFerent ' 
fituations, fpedc in very different keys. The vagrant wheiv 
he 'bcg&» tbefc^ier when he gives the word of comtnand,!.- 
th^ watchman when he announces ^i^iMur of the night, tho ' 
feflttprwhen h^ hai^aogues, ^ the lover whtake whiQierehis • 
tenfcrJtale^ differ as. muscb in the key as.iO'the tone in which 
^Cf 4)eak. The feme pcribn Idfo^ in the fame fituation. 

Ha- "^y 



Is oeceflarytbanprevioufly to e^teriolt^ t];i.e apu9aiufi|g;;ii.nd fpi- 
rii pf every fentence; and ^o exprefs it.^^iieariy. as poffiUC' 
to the manner in.yvhich we exprefs ourfelvcs ia.cojiverfatien y 
for, in familiar difcduffc, we generally tx^ti» ^uir&lves em-^ 
phaticallyy and place thip emphafi^ properly* hs^Xp artificial 
helps, fuch as didin^uiibing words by particular charader^ 
they generally miffej(d rather than affifl the rcflda', l>y c;oa- 
£ning him to a particular word or fentence^ which he genp- 
rallv ovcrflrains. .. , 

7. Learn fQ acquire a jujt variety ^ paufs, mt^ cadence. The 
paufes coofift of tbofe certain (lops, which are ufed both ia- 
reading and conVcrfation, and which are always neceflary ,to 
the fenfe. The cadence is that fall of the ^oice which is> 
generally direfled to be jnadt before eveiy full ftop» 

There are principally two faults committed with regard to 
paufes. The firfl^ and one of the word &uits a-fpcaker can 
have, is to make iio other paufes than wha^ are 4ieceflfiry for 
breathing. Such fpeakers or readers make oo4i(UnAioo b^ 
tween a good a fpeaker and quick one \ and feem to co^nfidjer 
reading qui^k the fame thing ^s xeading weU* But,, without » 
paufes, the fenfe mufl always appear confafed afid obfcucf*: 
the meaning often be mifunderilood, and confequently the 
enei^ of the piece wholly lofl. .1 

The next fault coniiUs in a too mechanical attention to the 
flops or paufes ufed in printing* Thefe, though very propur 
in writing, are oftea unnatural in fpeakiog; for, as w^s pb/r: 
ferved in Punftuatipn, the doctrine of points is, very imper- 
fedl| the variety of pauies required in df^courfe,isfagre^• 
A flridt regard,, therefore,^, to. thefe points has been on^ diief . 
c^ufe of monotony, by uiing the reader, to an uniform A>a.Q4 . 
at every imperieft break^ and an uuiform cadence at every, 
period* The ufe of points is^^ to afiifl the reader in difcerning, 
the gramniatical conftru^tion \ not to dired his proiuinciatioD* ^ 
In reading, it is often neceiTary to m^ke a paufe where tbe^ 
2,rsuxunaticd con{hru£Uoa requifes none, fpr^be fake of p9ipt« 
ipg out the fenfe ipore flrongly, preparing the audience for 

what 
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wHafTs to'loflow,* or enaEling'tlie fpeaker tb'alter the tone or 

hrfght of life Vdefe. Tii ddlhg thft, hbwcvef, it is^licccljari^ 

thattbe tone of the voice t^^'tiept tfp ih (bch a ntanner; that 

ihe hearer may know that the fthfcfe ndt completed.' '' Mft 

GAilt'fc^ dihd ]|&;8i!£iilDA)9 often ptzStifed this fdle W:th 

great Ajccefi;^ ■'- ' '"'^ •. - '^ •' • ^. ;'. * '- 

- The pfHndpal iault rei^e^ifig cadence coofifis Itk all Qftii^ 

form h\i at 1^ V^e^ In tW Word which preceded ^i^ fdH 

^ofe. TIHs^ though fometimfes proper, ytt when ftriftl/ 

^dheitd td, JTetdom iktlsof deftroylng all grace and energy of 

fpeech. The tones and hdght'of the voice, at thie blofe-of af 

fii^ntence, ftionld b^ infinitely diverilified; according td thrf 

nature of the difcourfe, and the " patticOlar meaning of the' 

/bntence : ' thus, in plain narrative, argunientadve difi:oiiirreSy 

inierrdgfctive^entcnbes, arid' when the laft word of a Sentence 

19-tmpla^i^ij' iris always needlkry to clofe the ientence with 

ahelevatnV^ of theVoTcfe. This' will appear oBviobs, if wed<r 

bdt coniid^ thie manner in which we relate a itory, fuppoH ati 

argiimei^t^' tir prdpoi^ a qudtiori, fh converfrltibri. 'B\m when 

the fenfe of the fentence dpei not require the iaft found to be 

emphadcal,* ah eafyftll of the-^ofce, fnfficient to ^ew that 

the fenfe is finifhed, wift be jjrbpcr. ' And' in pathetic pieces 

of the plaintive,' tender, orToTcmn' kind, the tbnfef of the' paf-* 

fion tvifl often requirfe a (HIT lower cad^ice of thfe fojice; The 

bcft method to corre6t an uniform cadence is frequently to 

i^d ible^t lentences, where the feh(e ts pointed and empW 

lical; and atgumentative pieces, whertf frequent irtterroga^v 

tories occur; ol>ferving at the fanie time, the -manner^ iti* 

which they ihould be ddiverctf by a juftippakeh iti fahiiliaf ^ 

' ' 'I 

oonverfetibn. . n . ,, 

8. The laft, though not the lead, rule to form a gracefiil^ 
/pinker,- is /r txpiifi tfte fafims atidemuhns ^ tke mnd'^h 
fmt^^ lo9kti «rtiif 'gtfiuttti as *stkU 'as fy wctJIsl ' Tq' ekprWS^ 
ajiger, fitetf,*^ef, jdy^46ve, or any otbeiraAl^ paffibn'x;tlik!i* 
aHfijs in^r^ttJhids, liature teaches us to ttiaki ufc^iif Certain^ 
t<tecs, foofcs, and|;elhirfe. Wc natarafly aifc^Veif bm'feinrigs* 
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by tbp «^uner in whic^ weiUter our words, tt^ form of tbr 
CQOul^oanq?, ^v^d qtj^r wqU^known figns,, Apd even when 
>ff; deliver :oi;ir tliougbts'op^ any le& iQt^6ftifig;fu^c£ty and 
Wi^«nc,th« mw-^ vjotent .pjnMtijpfls ^te ttotifj^pke^ ^c|t>nd 
of feeling accompanies our words, which (Ijoiild ^Iway^ 
bftW Ite prqpnr .external cjicpreflioa; Th«^ j^^f^eriorexpref- 
f^S:^p^, rtie, effeA of.;iilMr« alone,, wt -ptfcijyj'udiciow 
ifsi^tj^ni.of. it in a ,(p|^4ikec wil( alv^ays appear gr4<^cfvil and 
]^kz£\}gy.^ pp»e. can .(ie(e<va, the. app<HUuoq;.jof a graceful 
i(pfakcr,! fill, toi a diftii^c^ arti^uJadon^ . a perfeidt cofnmand of 
voicQ|;aad:atrue£mphafis,,h^ <^n add^he rari^^isexpreilioasi 
of (he,paippas ^ud emotu^ns ]9f ;tbe inin^. 
,v |t i^. ini^po^bje ^ftr Uiy doH'R:a9y..'fc^ of. rules by. which the 
(peakcrm^y farip chef^ i^^i^wani^KpreilfDasi a&<they mull be 
^^jvaripo^as the.paiiioas th^y indicate ; thefpl|owing geaecal' 
4ifp£Uo|; 1$ th(^ only, one thatcao be depended ^pQA :«<«* 
^. In acquiring ifai^ 4ccQmp4iih(t>ent,, as all others. in this. art« 
ijfe fuqci^nxqnt^ jule i$, fp fi(Iw nat^rg, Obfciitve' in what 
ipai>ner tbye ^feveral i^r^fio^^op, or pafTions, are ^ejipreifed |fi. 
reaKlife9;Qr- by thofe wi^q,,l)ayo with great labour and taftc 
if^quifed; the .h^py powef . qf^ iixjlimv^ ,^^mT^i» ^^ either 
follow. fbQ great urigioal; herfelf, or , the beft:Copie$ to be, mot 
wit^f always obferving th€^ caution g^ven by ^hak^fpe^r^ ^m 

..More; i^ to be l^^rned by ^ ilrlA atten^ioii to gpod exaaiv 
j)1es,tha!a }^ p»erh;|ps. in^gined. Example has as much tbq 
ajjvaijitaj^ of prjccept, a&^pra<5Uce has of ^boory ; 4nd many, • 
^J?^. bsytlWved .to^rfat^c/feaipn ii) ;his art, have can^. 
didly acknowledged it to be more the effect of imitation, thax^ 

,^.Il|,flrAef, tq ^pp.I|X,tl?l.feryr(^pg^r;jJfs^^ jV^itJcent -is jabT^ 

^P?H?^!^»"SV^arX t°:g<^<^rfi"&^a regulac,iQMrfe/>f caspr^ifn;'. 

W^ W.S.^^* ^^^l?Uy^ Wft»^Vv*f f 'F^?^^^^ r. 

»f!Y^«H^5^t^: J.^^. ?^at.aw p^rf .di%^It. ^^ 

^M,d4iver .with prPRri^y^i^e plajxt r<m^n^ . 

i)a|rativey and didaAic pieces, how<^an }t beexped^he fiiquld 

do 
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do jv(li(3e'to the fubUoie ddcriptiocu» of po€Cry» or die ani* 
fnat^ knguage of tl^e paffion^ Tlie fiudcat flioald per* 
SoKtf^ tbcfe <xercifes| at fir(i» wkb a view of correfting bit 
psevaiJipg fanltsonly, wbaievqr they be, wbether they regard 
Ch< articulation, command of voice, empbafis, orcadeace; 
and cjv^ei^t f)imfelf with^ reading witb this partienlar ioteo* 
lioii) )^qjf9 he alm^ataiiy thing higher* Tbit may be irk* 
fomeand difagreeable ; it will require much time and patience^ 
hut; it ia the only way to fiieeeed. It ia recorded of Denpf- 
tb|BiieS| tlie greateft orator the world ever pfo4uccd, that bc^ 
lb<nigb not fornoed by nattire either to pletuTe or to perfuade^ 
ilri^Icd with, and funBoootedi the moA formidable itnpc^ 
diixie^ts. ^ He (but bimfelf ^p in a aave, that he might ftudf 
«i^ lefs diilra^tioii : he declaimed by the fea-(hore,^ that i0 
night be ufed to the noife of a tumultuous aflSnnblyi an4 
with pebbles in his mouthy to copreft a defeft in his fpeecb i 
be pn^&d at home, with a naked fword hanging o^er faia 
fbouMer^ that he might check an ungraceful motion to whicja 
be waa f^bje£^« Thus, this great pattern of perfe&ion^ botb 
in elocution and eloquence, affords t\4 inoft.enco^r^^llg 
example to every ft^dent; fince it ibews bow iar art and ap* 
plicatioi^ couU avail, in acquhriog an excellence whicb nature 
appeyed willing to ^ve denied* 

, When the Audent,. by aftrid^ attention to what has bee^ 
4eliy^redt has perfe^y correAed any ungraceful habits, fan 
inay tben^ and not before, begin to recitejbme of the higher 
fpecies of compoiitloo ; fucb as, fublime poetry^ paffionate 
oratibnSy declamations, and the like; with a view to expfffs 
the paffions, fillings, and fympethies of the author. For 
thif intention, he ihould daily read aloud^ and by himfelfi 
and as ^>ftm as convenient, undep the di^e^ton.of ia^e ingct 
nioniperfgn. Heihould alfo, if poffihle, recite cofppofidoos 
from fii^ory^. A few felcd fentences, treaf^re(l «p in the 
jncmory, ^id foequendy repeated, ha$ feveral advantages at]» 
tjending it. . It enables cbe.fpcaker to enter more fuUy Into th$ 
incaoin^and ^liritpf^the piece, by obliging him tQ-dwell upoij 
'*'Yot, I. * ' ' I ^^^ 



the i(M6r i^hi&k he ^ to tkpreb. ItgiVes Mtn a^Vfetis^ 
knowledge of -the feteml mfcxfafiis, ^mphafts, antf tories;^ 
wbichthe Wo^srequire. Atodb^n^t hav!hgh{seyeedhiiise# 
A the book, k rrikves hmfi frotti the fehool-bdy Habit>6f 
IfotdhigdoM^n hie head, and, c6aftq«i^nlff^ readih^ WtdSffee^ 
ent k«y and tone fimt' that of <:<9Av^^ri&ti6n -». indH^ih/^hvi^ 
attfkli liberty to expnfcfs bU oWn'feellngs^ t^ Oi tfie^ifk-idHf^ 
af^ counoeAance and gdlUHe. i ''- ^ -^ '^ i./Lg; :.1 
•'^ It genehilty'ilB^ires ibnEi^Yhn«f,'^ild n^hj^and'-fi^iiM^ 
/iKerdfiSs, Ijefofe !Ke ftudeAt cslrt* fctetifought io corffidcr>ca^-? 
' iffg !ft tfa^ <iti«e 4{ght as*c(ni#<6r&^bfl '^iiVid be it>^riT!ftid«^^ha# 
It -Ooald be eoAd^ft^d' hi#ie ^ififi^' Awr^fier. Thtfe^s^ itf6ie 
&r Itdf m-M [kepte (e)cc(^ihi k Vfety few accpmp^lBed^ 
Ifieafcefe),. ai»af^fi^ial uniformity, trhich {tlwaysdiftingutft^ 
jieading from converfkdoh t; the fixed poffiire, the'beiidfngof 
ibe head, and- the atretitive look' at the book, 'WhSch ^tkc re- 
q\il(He, arean*de^£t!ve'of tiiaf eafe^freedoitti and Tariet]} 
4l^-both eicpT«ffi6ft iind a^lioiii neeeflafy to a juft^^ofctition. ^ 
'• ft would fap^i^de thebcceffltrtiflF moftofth^ fbfegbing; 
hiles, if piiMic fpeakers would deRver. th^ir difoo^iH^ fibM^ 
htotpedfete c6nceplfon, or from membryi Btrtif ttwlje^tcx** 
ftieichto^be expeeted,*'eljpccnl)f ftom prcachefs of dWtjJtjr^ 
who have fo much to compefq and are'fo'fiicqMentfjrteillat 
tfpoo tofpttik in'pufalte ;' It is, howci^cr, very neceflify, that 
they ihould make tkemfelves fo* weUacquanited wKlftlieii^ 
dHcourfe, that they fnay be able to take 'in a confi^^it^bhs: 
poftion wiiha fingle^glanteof thjB^ye. *^ "-r 

All<?r th^ (Itidenc has acquircda ^uft and uttttfal^ckictrdon;. 
ft 15, j^haps, not the taft difBcuh part 6f thisfartto apply 
this accompltiH^nfiitto ihe^iurpofes 6£ real life, "Msiny rati 
iMiv*er their difcotrrfa iff a graceful manner tn^pnyatc,' or 
before a fbw (At6k friends, who, when required to* fpeak fdiu 
pixbWc crfpiidfjs at the bar, from the pulpit, orin^hc fdttktr^ 
|eneratly betray either a timid banifuineis, or*an itnpeitiiietit 
i0urihce> -Tlw formcrr is* apt to lead the fpbakrrlrtto'ait 
kwlLward tmtff^rmiiy) the latter into a di^Aing'^^s&ition; 
* • ^ * - the 
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H^ioftfitr arifes from m 'hvmble diffidence fil tbn fpeakcr^s 
^wn abiljiticsi, and tefpea. fur tli« uiidcrftandings of J{|s 
jfeW*5*l *? httmr J8 itbjp effeS <>f concek^ ami a cpntehoft 
jfQr,.;Jic opti^ons.x)f bis :«uditofs ; the /owner rmy toon ^ 
pyercome iiy a fuccefsful ittentioii to the forcing nilo^ ; 
|(ir latter can feldoai .be fubdoed, till, .by. repeated ^diiaj^ 
polntnnents, the rafli adventurer is coavinccd, ti»t be in^ 
nWc oftimatf of his own value, . * [. 

.,, We (bail ciofe this. Jfcftioq with Haoilet's^ inftt«aions .tp 
^plajjrei^ takea from Sb^fpeafe ; ^whicb has alw^y» biy^ 
c^;^<tfiix^ 9» contaiifing an Jniportant leflbn^ pa ^locutioi^ 
9^4 mfy exemplify oioil (Xf jhe feregoinj^ rules. - , \ 

'.A/^a^S^ ^¥%^^;^ PPy yo"t ^ I pr9P<>i»Cf d it t9 you, 
tri{)pingly on the tongue. But if you momKit^ .as many of 
.our players do^ I had as lieve the town*crier had fpoke my 
JiAes. Andxio not faw the air too much with your hand^ 
thus; but uieall gently: for \n the very torrent, tempef^, 
and, as I may £y, whirlwind of your paffion, you muft 
acquire and beget a temperance that may give it finooth* 
neis. OI it offends me to the foul to hear arobuiHous 
periwig«pat«d feUow tear a palEon to tatters, to very rags, 
.to fplit the ears of t^ie groundlings, who (for the mod part) 
are capable of nothing but inexplicable dumb (hows, and * 
floife: J. could hawHRicb » &il<nr "Wbipp^-for overdoing tei;- 
jnagant ; it out-herod& Herod. Fray you, avoid it« 

^ Be not too tame neither; but let your own difcretion 
be your tutor. Suit the aftion to the word, the word to the 
•action, with this fpecial obfervance, that you o'erHep not . 
the modeAy of nature; for any thing fo overdone is from 
tthe purpofe of playing ; whofe end, both at the firfi and now, 
•was, and is, to hold, as 't were, the mirror up to nature ; to 
ihew virtue her own feature, fcorn her own image, and the 
fvery age and body of thetinne, his form and prefTure. Now 
this overdone, or come tardy off, though it make the un* 
rikilful laugh, cannot but make the judicious grieve: the 
.ceijfare of one of which, muft, in yx>ur allowance, o -eTweigh 
^ la awlwite 
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' a whole theatre of others. Oh ! there tie players that 1 have 
feen play, and heard others praife, iand that highty (not to 
(peak it profanely), that nritber having the accent of Chrif* 
tiansy nor the^ait of Chriftian, t^agan, nor Man, have fo 
flrutted and bcUdwed, that I have thought fome of nature*i 
journeymen had made men, and not made them weH; 
thty imitated humanity fo abominably. 

^ O, reform it altogether. And let thdie that pliy your 
downsy fycak no more than i^ fet down for them ; fut there 
be of them> that will themfelves laugh, to fet on fome quantity 
't>f barren fpe6bators to laugh loo; though in the mean tim^ 
fome neceflary queftion of the play be then to be confidered t 
— that *s villainous ; and Ihews a mofi pMftil ambition ta the 
Ibol thaf ufes itt** 
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SECT. I. 

RtTUSS FOR THB ATTAINMUIIT Of THE ART OJP 

'fraxTi^a. 



jTHERE Is no paft of literature acquired with lefi diiScQlty 
than the art of wTittng;. Few people, be their capaeitiei 
ever fo mean, are incapable of learning this, Henee wt fee 
fotnany, who, though ignorant of the iDore early parts oJF 
Tciencei fhch as EngRfh grammar, aivd even ipeUhig gocfd 
SogUfii, yet can write a tolerably good hand. This Ha 
jglaring fault ; for themorecorrtft the petimanftip, the^niore 
does it difplay the oifhogr^hidil and gfimmatical efrors. 1 
^erefbre adviie all thofe who may have occafion to write 
fnuch, to make themfdvcs perfeAiy acquainted with what 
lias been delivered in the former chapter concerning Englift 
|;rammar; J truil it need not be mentioned, that they ihoulA 
Vender themfehres perfeft in fpelling ; every one knows the 
neceffity of ttiis, i^nd the ti^ictile and contempt which only 
pnc or two words itrrongly (|)elleii bring' upon the writer. ^ 
I iull |)roo0ed to give a few direftions, by the'h^p oif 
^Mch an faxexpd^htoed ptttbk may quafify faimfelf in tint 
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art; and wirbout which, thoiygh perhaps deemed fupcr* 
fluous ky jConCy a work of tUs Iud4 inigbc po$bly appear 
deficient. 

It is neceflary that tl^e h^J^^ef b^ provid^ with the imple* 
ments rcquifite for wrhmg ;' t good ptn^ and gpod free iok^; 
witboiat which it 19 impo^bLrto write a fair copy; a round 
or fiat ntler (the ^oiiiidoge»i| yifidfor diff^tch, and the flat 
one for fureojefs)^ a Ifadeil 'plurtitnef, 6r black Jkad pj^ncil, xq 
rule the lioes, without which the learner will never write 
firaij^t ; and fome ppuncf| or gum landrack powder, to rub 
Che paper with, if it be ^00 tliTn to bear the ink, and whei| 
bdd hands are to be written, as large text, German text, o^ 
the like ; alfa when a word or fentence is fcratohed out ifith 
the penknife, in whicbicafc.thr pllce muft firfi be rubbed 
fmoo^ with the haft of the knife, or a piece of clean paper» 
and^hea rubbed with,rtvcpoMPPC.tp fti?ablc,it to t>«urjhf 
ink. A quarto-iized copy-book is, the mod proper, as eac^ 
|iage will contain a copy pf tep or a dozep lines, which wilji 
bt fufficientfo write at one time, 
. B<9bay( provide^ 'wiib %{a ii^^ 

froC(e4 tapn^ice. . 't^lules,iho|)ld•lN9,J'lfl^firaightan4 
m% ^at.theia^^iilao|Cf /fon^aacli^l^^ 

|jiif8|.jmarJus(l.JNrQ. i, in th« plate*. Thi^ ^ifiance b^tweeo 
PSf^^ ^o lines of !"^nti|lg.-T%M>Id be about tvvsi»^ or t^iro^ 
fjqife^ tbf diih^jct whjc^ thffpa|sjbetweeO;/heiwo pencil lincf 

poi^or^klij^accoF^iiigtouthfti^^ * , 

-. ^yA^.peiir Biuft b9 i^.ii^.^ rr^ tand^ .>ctw^oii t|io 
l^uj^b fMM ^ five, apd f|id^ fi^gcn^ . Jh^^nnddie fiofcr 
ptotL be^p)ac«dpivtboback of ^ejiei^ ;(Qppofitp:tp thf& uppef 
last of the cut or cradl^^ ^bcpen, aiyl. tbc.^-finger clo<p 
40 ii^^audbothhe^ firaigbt,« :TM tbufn>,^j|m)il.bc pface^ 
ag^iofl thf Qf^ifi^Xt pdcpi the pen^ <^d Ahf belly of tbp 
quill, ai)d qtu^ be. hfint a {jttlc in jhc jaJ«jt, J^f^ tpp pf thf 
l)eaibou^ point towaf^ t)K;,rigbt flipul^eCr .Thtr tllfow 
*P4ldi)ediiwoiftjjw^^lB5^}^ T^ 
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prefer ^hit ^tiifir4Mk.^ The |Mn>tiiilftrbe Md: ieeii]rSl%Wfi» 

iiid «]ep^tli«lvfii wvftitig. ' '^^ ' • ^^ ... ' « .: ;..< 7) 
> Tb« taa^htff) IflPirihg iswf^ittd 11 jqftialyit.tif hflidtn|; Sit 

t(kor«liiig^bitlMMlotM4ksd»iB te^tt;^* His ini|t iieaslc4||f 
Hie otii^:iitNlll rtettMf taking cave ^ )>e .pedbfirio M^ 
ticfdur be^ pvDce^S' 4d* eha nent; Tbm tfaa- oipittl ktM«l« 
iiitlh||;hift oopy.itt (^\xBKSy:z9<:oMag^^!a tbt p«itcm^(li^ 
yidte; and &^ joiabiiaAd eopies^ m fiied «$.becM» teh^ 
ttse capitals; * When the Icaniercai* write an IndiflBiCD^gDqil 
iiotiftd«liaad t»x% bemajr pyoccttd to te teA itoood^bMii^ 
and nitnttnghafldi in. writing whicb lafl^ tbt pth dBMki 
^€v» be taloen^ff ite papef titt tSb^wM » finiAdl;:,. :i 
- The laarner fyMd imlaafii tbe befl copiet. • CgppcTiphlr 
vojMes aretO'b^ fvcfcrred to ibofeiwnttcn by :th0-|M^# 
Ibekig more coned; Thole finatt knees ^hidi baveltopiuar 
f§bamf as ^9 ^j^jQ: l^i^ j; j(^ amftall beof tbrfabe^bfigjblr 
ifrnd tho6r Hotbtaili^ as;;^ j^^ ji ^ fy >;> iwiabtaU •!! ^ 
ttme length. Avdu^ diftincenMift' be obfirrvoib^wein'tir 
aeoitb, and iMtweea the l«ti» of thd fimr <wQ(h^r. Tkc 
impUb muft beall of ihe iaoie fiat. , Tlia i]ilijthr ftglii, 
wf tbofe that ace fonaed by ;tl;» nprigbc finriw olP'lhc^. IM^ 
ttwft be fihe^ bair j^vokes^. and the dvwniigtat MktafMft 
^ ftilier aini blaakeK;: but Jk (bonftaae attendon^tti .tbt «ORf 

ironld in^^-gicar meaAire fnperibde the nccaffity «jF jnoftdF 
^tte ibfegoii^ niltf9,( 7^ ieamer iluniid not Jit>.loqf >at 
:«ije aSmt, ieH be.gR^rtircd 'otkanmg^:m:yfhkk€Bb te 
.'wUlnoelo^srotof* irar:be'aniUtio(iraf'W(riiiRg.£iii^ 
wibblin^^ well wfitten, wiii:mpra99e'tfae>kamcr raoMh^ 

fifty lines, Written in tbe lame tioie^ without iatMitito'tli^ 

their corrednefs*. 

When the learner has airiired to fome paoficiency la 

Vrituig^ it is req^ifite that he know howtornsake and mend 






iMfimsmtieof thcA «h«LiJu) laikc a .pnif.wcUl. than by n»yt 
9r^ttl4*^d|Eeft]ons4.tb£fiiHawtng mle% lidiirc^ejf; majr be uf 

tfinriM.n.Beiiigtmmi4BdirkhH gM^^nill (thofe:ealW4 

firconds are the befi), fcrapc the fci|rrfraBn.U,.M}th tbe b^cti 

«iE ifae' |niibiife;» fccapjrig :thf b«Qk of ifat .quiH ntoft, that 

Mietk>jnkybe cfeu; tbeo/icut tbe <|iiin bllf tbfp^igbi immt 

iHe end)^ onv^the back poirt; and Cttttbej>ter.fidi: of iht 

<fii)U <]uic« thTBiigh; tiear half an jncb iiroih ifbt.rnd^ Th^ 

^^it^^yt now appear foH^ed-f next outawby « ytry fliortflit 

In thr-baek «otch^ .urberfe-the* Hit of the. pen i». to be*) atk^ 

^^ingtii&peg of.tbe peukiiiie haft» or the .end of aoothmr 

iquiil, under this iiit,: and ^boUlQg the iiail c£' the left thum^ 

^fDtcy Wd onthe back. of the qmU* v» i»^ as it i$ intended 

the fSt ibaH go, with aqutck fudden force r^nd Up^be flit) 

it muft.be very fudden and quick, ^ thatv the iltr may be clear 

IftMiTciofe.; for if tbe ifit.be dear and cicdey that it Cannot be 

^Iken tlirough, it is done.wdl. Then, by feveral neceffiurf 

irnt^ tbe qniil is to be brought iitfo the form of a.pen ; and 

Mving ImMig&t it to a fine point on eacb ({de.'of the flit» it is 

'to be nibbed in this manner ; place.the in£de.of tbe nib oa 

tbe left thumb nail, holding the pen iielween.tbe fare' and 

^middle £nger» of the. left band, and enter tht knife at the 

^tx^renti^ of the mb, and cut it through .a little flopin|^ 

<A«li, with an almbft fibwniight cut of the knifo,. <ut off tbr 

•Mb; lafiiy, by other proper cuts^ thepen is^to. be brought 

>dto ao^iandfohne fomw 'But the tiibjs not aftseev'ards to be 

melided by any cutting ot fcraptngr far that jcaufes a tougb- 

^efty'ahdsbfokitely^ilsitj If ^lexiibr^tberefore^ be altered 

«*' mended with tbe knife after it is nibbed, xtmuifi be nibbed 

ugain, a$ before dhre^d» Jkbd ofaferve tjat the i>read(h of 

4lid«db muii^be equal tcr tlie breadth of tbe downright firokes 

^ thcletters^ 
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Copies for Rou^ Hmd T^i. 

Avoid bad company. Be wife betimes. 

Care dcftroys the body. Do the things tb^ are jufL 

Exped to ttdeve as you give. Frequent good company. 

God is perfed in his works. Hours dy fwlft away. 

Innoceocy need not fear. Join experience to theory. 

Keep £ikh with all men. Learn in the time of youth. 

Money conpupts^m^ay. " No t^ i^ tix> hard to learn« 

Opportunities are flighted. Provide agaihft poverty. 

Qgiet men have quiet miads. Remember your duty. 

Sin produces (hame* Tinrse and tide Say for noot. 

Value a good confcienee. Underhand your tfade. 

Wifdom is vahiable. Xerxes wept at mbitality. 

Yield patiently to fate. Zeal is fometlmes proper. 

Copies for Round Hand. 

All letters even at head and tail mnift fiand : 
Bear light your pefn» and kfep ^ (leady hs^nd. 
Carefully ftrive in each line to excel ; 
Do every things that is to be done, well. 
Excel in each new line, in every part : 
Faults for the future fhuu, by rules of art. 
Gripe not your pen, but hold it very flight, 
Hold in your elbow, have a left hand light. 
In aU your writing at the cupy look ; 
Join all your letters by a fine hair-ftroke: 
Keep free from faults, and blots, your copy-book. 
Learn the command of hand by frequent ufe, 
Much pra^ice will good penmaafiiip produce* 
Never ftrive to write too faft at firft; 
Of all a learner's feuhs, this is the worft. 
PraAice alone can produce expedition ; 
Qsjick writing is rtioft learners' vain ambitiOH* 
Vol. I. K Rute 
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Rule your lines firaight, and make them very fine; 
Set ftems of letters fidr above the lincy 
The tops above the fiems, the tails below, 
Ufc pounce to paper, if the ink go through. 
"View well your copy, fee how much you mend ; 
- Wipe clean your pen, your talk being at an end. 
Your fpelUng mind^ write each word true a|id we}I; 
ZealouQy {irive good writers to excel. 

A Receipt for making black Ink. 

To one quart of foft water, put four ounces of frefli blue 
.galls of Aleppo, brqiJTed pretty fmall; two ounces of cop- 
peras; and two ounces of gum-Arabic. Bottle it up, and 
fliake it once a day, and in three or four wrekf it will be fit 

The green peelings of walnuts, foaked in the water before 
the ink is made (if they be in feafon), will render it the 
Wronger, and more beautiful. 

A Receipt for red Ink^ 

Simmer three pints of ftale beer, or vinegar, with four 
ounces of ground Brazil wood, for an hour ; then ftraia it 
through a flannel, atid bottle it up for ufe. 

Or a little gum-water and vprmiilion will make a curiop:^ 
red ink for prcf|?nt purpofe. 
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Secket writing may be performed feveral ways. Former 
ages were very fertile in inventions of this kind; and, by 
tbefe means, iqtelligence has been obtained by couotries^frwi 
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i^bcn, widi whom they were la a (late •f boftility; and^ 
Vnt not unfrequently in modern times. It may alfo ferve 
individoal pnrpofei^ where lecrecy b required. 

There are prificipally three ways of writing, 6> as not to 
be read by afty, but thofe who can difcover the manner in- 
whidi it IS written. Firft^ writing in cipher, which requires 
great ingenuity, and of which, my limits will not permit me 
to ^eak* Secondly, fubftituting other arbitrary nmrks or 
characters, for words or letters, than the words or letters 
tbemfelves. And, diirdly, writing with fome ink or liquid 
vhich will not appear legible, till rendered fo by fome me* 
clianical operation. 

The fecond method, of fubftitudng one cliara£ter for ano- ' 
ther, if eafily performed; as anyperfon might make an 
alphtbef of. his own, coafifiing of twen^-fix chancers, 
<tch of which might (land for fome one letter of the Sogliih 
alphabet ; and thus the wridng would be unintelligible to 
any but thofe who have the key or index. Or, the nume«' 
rical figures may be u&d to the fiune purpofe s as for example . 
tfOiay bereprefented by i; i, by 2 ; r, by 3 ; &c as follows « 

123456789 10 II 12 13.1415 16 17 1B19 Z021 22 13 94.2s :i6i 
a,b,cAe,f,g,h,i, j, k, 1, ro, n, o, p,q, r, U U v»tt»w, x,y, z. 

^ According to this index, the foUowing fentence, riches gmn 
friends^ will be written thus : 18, 9, 3, 8, 5, 19. 7, i, 9, 14. 
6, 18, 9, $> 14, 4, 19. Or the figures, tocorrefpond to 
the letters, may be placed in any other order. Or the letters 
in,the.2^1phabet maybe tranfpofed. Certain confonants 
may be fubftitiited infiead of the vowels, and the' voweig 
inftead of the confonants : as, infiead of the vowels, a, ^, /, 
•, «,j^, ufe /, m^ fiifiif^ r^ and wV^ ver/J^ refpedively ; thea 
the fitftgoing fentence will fiand thns t jn^ims glniJ^mUs. 
And an infioi|e number of other ways might be in vepted^. 
hy this mode of fubftitutional writing, whic^ the ingenious, 
reader will difcover^ fuch as, diyidip^tbf ajphabetij^t^two 
partSj^ and tranfpofin^ the letters which &^d ix^ the firfl of:^ 

K a fecond 
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fccond .ptacc^ in one part, with tbofe in the firft or fieouul 
placet in the other ptrt; or, diFidiogJIimo thi«ec0taroo% 
and applying fhb rule abermitel)^ 4 ficft, to the 6rtt colmn% 
and then tO the fecond t and a ornnk^f of otber w^ tbert 
are, too nvmeroiis to teentioii* " 

The tUrd way of writing fecr^tly, is» ¥itltf by writing 
with the joke of a leftHH), the juice of an onion, urine, or 
the fpirilB of TiifiQl, which will not appear le^le till it br 
holden to the &k^ 

Secondly, by tracing ibe letters on liie btek of Ae paper^ 
after it 19^ writtenr with a pisn liipped in milk ; thefe lettcra^ 
(o tractd, will not appear legible, till the paper be hoUen te^ 
the fire; th^titbey will appear of a^bMih colour.. But, in 
this manner of writi«)g, the paper iboirid be rprf thin^ 

The kft method I AiaU ^netAson, is, by uing fympathetic 
inkS) as thej^ are gebendly ceiled : there are iraitous .prepare* 
tione^ i&»d«r this ttaftie. I fiiaU mentioA only two, and. 
whi«h inay tfMy^ he defended UpoBb 

u if a litde .grc^n vitriol be dMbhred in wairr, wiriktt'littic 
ftitrouE aoid, the iduri^ers wtiCten with it wiH be invifibie, 
ttH they aae wetted wnAi theMlowing mixture :-^ 

Put twfo Wncte of ffliafi Aleppo galls in half a pint of 
#atir ; when it has^ Iteod three or four days, ponr it off, A 
pendi, 'dipped in tbis rtMjttirt-e^ and drawn over the letters^ 
*rrit:cn ttrlfh thfcfermer hik, wHl reftdfcr'them of a beitiitlful 
black. 

Or lettefs Mi^rftteft wiA the latter ink, will be nivifiWe^ tilt 
rticy ^rc Wetted wjth ii folutidn of fttuffian blue in watery 
ahd lctttt«j Wfftten with this folutibn, will alfo bein^fible^ 
IHI. wetted with thb above hik of g^IIvlitid wkter» 

2. incorporate oi» otinicc of Hrhatf e of lead witli two 
ounces of diffiUed tinegar ; let it tond t«^erfty-foar hours, 
then 'ftniin it off, and let St fettle. 

' Put one ounce of orpitnent, in pottrdiel', and two ounces 
of quick fime, in 'a quart bottle, with ttr^ttr fufficient to 

cover 
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coTor tbem ftbout an inch above tbe ingnKiicnts. Place die 
bortle in a moderate beat, for twrnt^-^onr hours: then pour 
k ofl^ and corkit cloft. 

The letters written with the formdr of thefe ink% will not 
appear tili they be expoftd to difr Vapours of this Jattec iiic; 
wbenfhejr will appear feriectly plain. , 
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ev xptstolaut wbitino, and scnsscHipnoif 

OP LBTl^nS. 

Of every fpecies of compoiition, there is none jdMt, in 
its nature^ approaches nearer to fiuniliar converiadon 
(except plain dialogue) then cpiflolary writing* A ktter 
is a direft addrefs from one per^n to another, and ihoold, 
therefore, contain all the eafe^ elegance, and fanitiiarity of 
converiation ; paying the iame regard to tbe nature of id&e fnib^ 
yt% and tbe perfon addrefled, as in a perfonal a{q>ncation« 
The principal. chaiaAeriftics of a letter are, natnr^ fioipli- 
city^ iprightlinefs, and wit* The ilyle of a letter fiiooild b« 
natural ; and appear to exprefs the genuine fieelings of, the 
aiqd. It Iboiild nq^ indicate the leaft mark of fiudy. TheiW 
fiiould be no formal divifionof ihe parts, no labopred intKr- 
dnAioPy nor pathetic conclufion; but all Ibould appear the 
^ntaneous produA of the writer's own emotions. It foonlcl 
likewifo be wholly devoid of any coaq)lexity or ambjiguiitiy: 
of ^expreffion : for this pnrpofey the fonteaces ftoukl be flidny 
and the ftyle perfpicuous. It fhould contain all the vivacity 
of converfation. And, if the writer be jailer of any wit, t 
letter (if the Aibjed permit) affords as proper a place for the 

Ldifp'ay 
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diipfaLV of it, as any oompofition whatever. A gende fadre^ 
a repartee^ or a boricfque, may fothedmes hcintroduccd with 
fuccefs ; nay, it is ofteu expc6^ed, in letters on domeftic fub* 
jtfiB, . between ianiiliar friends. 

, It is needlefs to give copies of letters on different occafions, 
in fuch a number as is ufually done ; the fubje£b of let* 
ters being as rariouS as ihofe of converfadon: any at* 
tempt, therefore, to give fpecimens of letters, to ferve for 
every purpofe for which^Xbe writer may have occafion, muft 
be abfurd. A learner who Qopies hi^ letter from any prece* 
dent,' will not be able to exprefs his own thoughts with ea^ 
and freedom. By being jCdifintd to a copy, from which he 
will find it difficult to depart, his letters will carry an awk^ 
war^^Alffnefs.and formality ; and he will be a long time be^ 
fore he acquires that freedom^ and unadorned elegance, always 
expected in extemporary writing. 

• To ^orfri an epiftolary writer no more Is requifite than an 
intimate acquaintance with Englifli grammar; whereby he 
win be able to deliver his fentiments with propriety in con- 
verlation. If he pofTcfs t?his qualification, it will fuperfcde 
tlie necelEty of any artificial helps; but if this be wanting, 
oflber affiftanccs will be of little ufc, except to ferve to pub- 
Hfh his deficiency to his correfpondents, 

Nevcrtheiefi, in conformity to general cuftom, I have 
added a few examples. It need hardly be mentioned, that 
the name, by which the perfon is addrcfled, be placed on 
rtic left band fide of the page, at the top of -the letter ; and 
the letter begun juft under it : the name of the writer at the 
bottdtti of tire 'letter, on the right hand; tKe* date of the 
letter, cither on the right hand, at the top of the letter, oi* 
^n the left, and at the bottom V and the letter (hould con* 
elude with the name by which the receiver of it i* addreflcd 
at the be|pnning« 
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From a M^fier to his SchQlar^ during the Holidayim 

DearGcorgcv -^ 

I take the firft opportunity that Ins offered, 
tQ inquire after your health, !»id that of your fiicflda. And 
I expe^ that you wjtl regularly anfwer each of my letterflb 
that, during this tkne of leifiife^ I may hate an opportunity 
of obferving, whether you fecnembery or have forgotteny the 
rules 1 formerly ^ve you^ conceroiog writing letoei9t ljiow$ 
tberiefore, call upon you to; put tbofe rules into prafiice. 
But| wilUng^ to grant you evetfy indulg<ence at this time. of 
ftftivity; ^uid left your r^coUefikion ihould not be fo cksoj, 
^, when tn conffaint exerciie, I (hall.tirkfly repi^a^ thofe ru^eSi 
to which, I hope, you will pay a:ftri& att»{iti((}|i, . . 

You remen^ber, nodoubt, ipyfirA diredUon was, tobe yety 
corre^aiid drQumfped in ypur fpelling ; this ia the firfl:^ and 
mod eflentiat requifite ia all Linc|s^ writing: and make uie 
of no w*rcj, of. which you dp npt perfed^ly underfiand the 
fenle. The vulgar part of the world,, in. general, are very 
ni.ucfai addi^cd to this ahiiirdity,. , Ypu lyiU, qow, often hear 
people condemo a work, as ungrammatical, and deficient in 
Ibe ornaments of (lyle, though themfiHves bq unacquainted 
with the firft form of grammar, and know not the tneaning 
of a flower in rhetoric.^- Avoid repetitions : they always of« 
fend the judicious ear, and are'feidom prbper, except when 
they enforce any particular meanings or explain^ it more fully. 
JPnr^nthefes are always inelegant^ and ihould oper be ufed 
(Ski when ahfilutely mcejfary)^ as they render the fentence too 
complex. 'Never ufe the long / in a word, except when two 
meet, in which cafe it iV rieceiTkry for diftin6lion. A letter 
interlined has a very ungraceful appearance ;. it js alfo an. af« 
front: for it indicates either lazinefs or indifference, or both* 
i^fe no capital Jetten]^ but at the beginning of a fentence, to 
proper names, and to the fitft-.M'ord of ey'ery line in poetry. 

*Whfayoii.wifbtoby.a ftr»ngce0ipba(i8.pnaay word,^ in- 
tend . 
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tend that it ihoukl be particularly noticed, it is common to 
^9aw a flroke v^ndm it vi(ii th^pcn^ tliu»; A^h Wofda^ when 
printed^ are put into Italics ; but when thefe emphatical word^ 
are employed too frequently, they lofe their H^bfky andwheu 
irfed improperly^ tbey pnszle the reader). Beware of ufing. 
many flMoofyltobles, they areloAgcificaol words $ nor lift 
anasy too long words, kft you csoeed comprclienfion. $bua 
partlcks, as nHieh as poAblet be very fparing' bf your 0t§Jjj 
firs^ and kuUm Be not ibnd of inventing hew wotdt ; there 
mrt etion^ already, to expreft atl our idieae ; and more, I 
iear^. than you will ever fiilly compithen4« Be attentive to 
the rales of gramraiur, and do not jumble the pre^snt, paft, 
and fiiture times of the verb together;; as maay incorre^ 
writers 60^ neither confound the genders of the pronoun { 
nor ufe the fingulafv for the plural verb ; which is frequently 
done: as, jw waif fw j^u ivent^' If the fentenoe becoodi- 
tioofti, ufir the ccinditional mod<(. Let your %te be fimplc 
and perfpicuonsy and your fentences fliort : kt' it be as eondfe 
as poffible ; for a prolix writer- tires the patience of his i^eader. 
ObferVe that yourpdnts^^be all placed juftly, #hich wiU add 
^race and perfpicuity to your writing. Thefe hints I hope 
u ill be attaid^ to: fet me fee the effe6ls of them in yoar next 
letter; whEe I remain, with compliments to your ftther and 

mother, 

'• • • 

Dear George^ * 

B&rlfilre^ Your finccre friend, <tc, ifc. • 

^an, a, 1803. ^ ^ 

The Scholar*^ Jnfwer» 

honoured Sir, 

• I return vou mv fincrre thdnks^for die kind 

-tKent)oA: yof» ibtw me. It ihall always tie my ftiidy:and am* 

biti6lvl(> foHow your in Amnions* I nerccvrlte a letter to 

• -i any 
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anj of my iriends^ but I pay a particular regard to all tfae di- 
feSioiis yon have g^en mCt on the fubjeA of letter-writing* 
I exercife )xiy&l{ daily, in graoitnar, arithmetic^, or fome 
other part of literature ; my lather infills upon my fetting 
apitft two hours every nxirnidg for that purpofe. My &tber 
and mother defire. thek beil xefpeAs to you, and return you 
Iheir kind thanks for the trouble you have xaken in your late 
letter* I remain, with the greateft' refped, 

Honoured Sir, 

Your very much obliged. . 
lmfim» . . 1 And humble. Servant, 

Jmn. j-Oi: 1803, Gxoilcs ♦ * ♦* 



' A Lett^froma Fafher ia his Son, •«/ Schools 

SfydeftrBoy, 

I am exceedibgly happy td h^r 6f the' great 
progref^ you iMve made in your learning. I hope you wfU 
^ntititie to pay the fam^ atfeAtion to 'all you^ mafler's in- 
ftroAldns ail^ou have dtfne hitherto. I hdve hi^ewith fent 
you It pref*nt of a jgold ivJrtfeh-j which I deiign, in the firft 
phce, as an encouragement for y6u to proceed t arid fn the 
fecotad ' p!lld6,^ as a monitor totteniind you of tHe iwiftne^ 
and Importance of time. Thid little machine travels wifh 
the hours, yet keeps pace with months ; it keeps time wkh 
mitiutefc, yift does not outrun years. Whenever you look 
upon thh little prbniptef, let it remind you of your'timtf. 
Every complete revolndon of the minute-hand fileiicly in-' 
forms you, that there has eiapfed, what a whole world* can* 
not iedeem-*-0« iour of^oir preckiki tirne^ And, though you 
may perform in the following hour, or half-hour, the btifinefe 
that ihould have been done in the foregdng hour, yti you 
muft remember, that one hour is for ever imc&oerahiy h/i. 
The whole life'of man, atUhe longeft,- is but ihort; there 
is no time to lofe. Though you make the h;ft ufc of your 

. Vol. I. :. L <in^« 
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time poflibley white young, you win hereafter (if you have 
any ferious reflection) .chide yoprfelf, that you imfiroved 
your time uo better. * Suffer no portion of your time,' though 
ever fo fmall, to pafs unemployed ; but let me give yoii the 
advice which Lord ChefleHxeld gives his fon> on this fob* 
jeft : ". Take care of the minutes^ kr the hours will take 
care of them felves." I have read of an Auguftine monk, who 
kept a daily diary of iiis time, for upwards of thirty years, 
that he might know how many hours, out of each twenty- 
four, he had employed in literary and religious exercifcs, 
how many in fleep, how many in the nece(!ary avocations of 
the day, and. how many he had (hamefully loft In floth, er 
unprofitable converfation. And Cato, having fpent a day in 
which he had done nothing, thought it a matter of fuch con* 
fequence, as to be bmented during the reft df his life. 

I do not meafn by what I hav^faid, that I would have you 
always at your book^ and allow you no time for recreation* 
In the hours appointed for pUy, if you find yqurfelf fo dif- 
pofedf join in the diverfions of your companions ; but i^ a^ 
any of thefe times, you prefer your book» either ro anticipate 
your future tafks, or to refer to ^n/ of thofe you baye gocie 
through, it wil} better aufwer .the .purpofe of ypar refideoce 
at fchoplf whiqh is to improve your mind in iifeful know- 
ledge, and pqt iii childifii . fports ; k wili tedound mpre to 
yoi)r pr^fent crefiit, and contribute infinitely noc^ to your 
future advantage, 

. All that I mean by what I hay^^vauced, is, that I would 
never have you perfectly idle, ; When yoM ane pof at your 
play, be ^t yomr work ; and wheq you^are not etigaged at 
yoqr wprk, you may jo;n in play at the appointed times, but 
(DO others. Beware of an inanimate i ndolence ; .fooae boys are 
too great cowards to play, and too great dunces to Jearo. 
Hence they ftand idle fp(p<ftators of all that pafs, p^id gene- 
rally, in the iffuei proye idle men, who are the mpft unpro- 
fitable animals in the creation. The Arabians have a pfr>v^rb« 
Jtbat ** an idlepcrfon is a playfellow for the devil," And it 

IS 



OF mfMAKSBXP; 



83 



-I.X 



is a. maxim of the Chlnefe law, that, ** for one idle perfon, 
the whole ftate fufFers." ^iWhich is as true as it may appear 
npvf I to us J for he eats the produce of others* labour, with- 
out making an adequate return* 

. lii .Q^^-to guard againft idjenefs, never give way to pro» 
cr^iqationj.pf defer that, till to- iporrow which may be as 
well.fjqnp. to-day. Many people poftone ttieir hufinefs till 
afutur|i^.(ja}V merely becaufeJtis future; but you mufl re- 
QiemJber^ that (wo days ago, yed^rday was a to-morrow ; and 
twoda^^lience, to-morrow ^wili be. yeftejrday. Never, there- 
lore^, defer, ^haf to a fu^\y^ tiijie^ which may be done at the 
pveii^t^ without a yjery.i^bj[lan|:ial reafon* 
, .l^ftj^vi sitend to the nfianner^ip which every thing is per- 
furmeda ,^y^n the inoft; trivial. oiatters. It is npt fuflicient 
tb^ j^ '^^ap^^ be"'re^^^^^> a,, jGopy written, without a faulty 
but fhfeyl^l^ldbe don?>^'«l/, .with all the (kill you are mafter 
of,,j^f j^QU^pjkein^tOj f^C^^ ') ^yhencver you fpeak^ though it 
be. to .your own companions, be fure to cxprefs yourfelf in 
the moil proper and expreffive words, paying a l^ri<% atten- 
tion to their grammatical conftru£lion. Whenever you read, 
thongl:^' it b& but a fign^poft in the Klreet, read with pro- 
priety and emphafis. And, whenever you have occafion to 
' write, though it be only your name, let it be done as corred 
as poifible. Thefi! directions, <onftantly bbferved, will render 
you an accompliihed chara^er, in whatever department of 
life you* My be engaged. '1 hope the foregoing hints wiii be 
fufficient. Let them be well attended to, and I ihall, no 
doubt^'iee, the effed o( them in. your future acquifitions. 
Yo^r^fiioljier and After join with fne In their love to you. 

.. , •.:!.;.• lam, .;..... 

_,.::^ -,,; DearP^f,; ..•:.. ' ^ ^ 

Z««#^. . . Vpur loving Father, - 
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Honoured Father, 

' I received your letter, wkh youf kidd jf)reftar 
6f the watch' ; for iJtrhich 1 'retuhr ybn many thinks. 1 hbpe 
it will always have the efre^t you de£re, of' rettiindihg the of 
the ihortttefs and importance of time. I never 166k a^ it^ 
but I recdlletft yoqr alarmirig letief. I (hslll always fct'i jtift 
value on tfm^— it is impoffifele to ovei-'value it. I AiH be 
particularly atfentivt to all the totntnands in yotir IctSfer: I 
often decline the diverfiond of niy fehoolfdlow^, afnrfidppTy 
to my book, cortfortnably to yoiirdiflte. Yefterday I'^iitrted 
intd Decimal FraAions; Which having ^onh ttrt'cAigti; 'liiy 
mailer informs me, I ^all begin A%ebra/ ^Wbeii' t fcave the 
pleafure of coming home, n6xt Cferiftrtias' botidayi, 1 taVc 
no doubt, but you will be well* fatis&ed that TfiiVfe niade k 
good ufe of my time. Pray giveiViy diitytd niv ftiithdr, andf 
my kind love to my filler. I km, ' ' 1 - : * ' ■ 

Honoured Fathef, ' ' '-'- '- ' "' 

' ' Your molt obedieht arid duSfuV Son, 

• GEOKes *•**. '• ' r 

• • • • , • » i 

♦ ^ ■ ^ • ,.' •'■- 



^ Fr(m a young Shopkeeper'. i[o a,WholeJalefi<Cfil&»,* 

^ "' By'iht retomrif^editron of MT^. Chapmrin^-'wljo 
is my nd^bfefur, % thihk 'pl-dper tb ^pjJPf-td y'du Ibr-ifte^ftl*' 
lowing articles : — Twd dozen pieces of yilrli-wide calico, ten 
pieces of the beft Jaconet- ttiSfKn, thirty pieces of ell-Wide 
town pridted cbtions, Arc. &c. I hope you will ler itoh be 
of the bdl'qumfity of their fort, and at a reafiftsiiblrpriee \ a^ 
I intend all our dealings ihall b$; for ready money. 

Hull^ I am, Sir, 

March 20, i8o8. Yours, &€• 
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The An/wer* 

iSii,-. . JUonden^ March 24, 1808. 

I have, ia aofwer to your favour , of the aeth 
indant, fent you the article:; you OFdered. Should you think 
proper to favour me. with your orders, I have, no dpubt but 
I ihall give you ample iadsfaAion. I am, 

Sir,' 

Your obliged Servant^ &c« 



<\ :■ 



^ 

*» 



ProniWh^lefaU IbeaUrh t6 a ReHaH me. 

As ypu hiwrc iatf)ly,)^n..very backward in ypuir 
wmtttaitcte, i^je nfft wider tbe t)f;<efiity of informing you^ 
that mrtei$ .:yoi} &nd us an ipip^c^di^ draft, or order, for 
40/* which iias. fe l<>n^ been d^c,,.we nuift ufe fuch mcaiu 
as will prove very^difaigreeabt^ \l9ikyta you and ourielves. 

We remain, 
lav&fi$al,, ' . .' ' Sir, . 



Marciziy i8o8. 


^Yours, &c* 


\ 


The Anfwer. . . 


Gentlemen, 





Several fevereand unexpe6lod.lofli:&harei)eeii 
the .fo)6 oauie ^;9i'y late remiflnei^. . I .am vf ry fenfible of 
4i« l«Qity«.)H>u. Jli^x^ always ihewn me. I on|y ;reguefl: y^ur 
«cofpiadce»pf ^^jM, payable in two months ; .ir^nigr; being 
]|t this time ver^- fcarce, and nny debtors veiy {^ac^jvard i^ 
chmr paym«ntg«*7^Should this be agipeeable tp ypu^.I fliall 
always be very pundtual for the futurei I aqi, 

Berkfiire^ Gentlemen, ^. i\ 

March \Of i8o8. Your much obliged -^cryant, &o. 

• thg 
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The Reply. 

Sir, Liverpool^ April 3| i8o8. 

As we fhould be forry to diftrels you, we trc 
willing to accede to your propofals; and hope^that, by the 
time you nientioni you will be able to make good your pro- 
liiife. We feiDain, 

Sir,: * — 

Your humble Servants, &c». 



Prom a Tradefmanjo his friend. 

Sir, 

Relying upoq the fincerity of your friendfliipip 
I have taken the liberty to foliclt your afliflance at this cri- 
tical j unsure. My al!airs are greatly embarrafTed ^* and, 
vnlefs I can procure th^' fum of 200/* I fltaK inevitably be 
ruined. If, therefore, you can oblige tnt with the above 
fum, to be paid by inftaimehts, at three, fix^ nine, and twelve 
months, at 50/. each payment^ you will fave mle from im*^ 
pcndmg bankruptcy, and infinitely oblige, ' /■ 

Sir, 
iW^wrjSa;, 1808. Your diftreffed Fiicnd, &c. 

P. S. You know the value of my ftock, and alfo my ex- 
pedations. .■ . . ^ 

The Arifwer. 

My dear Friend, 

I am very -forry to hear of yoisr pfeient diffi- 
cultieff. 1 deiire you will call upon me to-morrow, when I 
hope I Aall be able to accommodate you with the fum yott- 
tvant ; or, if I cannot fiirnifli you with the i^hole, I can let 
you hive the greater part, and the remamdcr in a few days," 

I am, 
n^eftmittfier^ My deaf Friend, / 

March 19^ i8o8, Your^fincerelyj &c> 
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It is as necei&ry to know how to direct, or fubferibe, as 
to write a letter. Ferfons in iiigh ratik, and peculiar.itatiotis 
iQ life, are to be addfefled in a peculiar manner. 

For the Directions er Supeijcriptions of Letters^ 

To the King— To the King's Moft £xcellent Majedy. 
To the Queen — To the Q^en's i^oft Excellent Majefty. 
To the Prince of fTales^^lQ His Royal Highne(S| Geotje 

trince of Wales. 
To the Prince/s— To Her Royal Htghnefs, &c 

To, the NoUlity. 

To a Duke^^To [His Grace] the Duke of, &c.* 
To a Marfuis^To [the Moft Noble] the Marquis of, 8cc, 
To OH Earl-^To [the Right Honourable] the Earl of, &c. 
To aFyamnt^To [the Right Hon.] Lord Vifcount, &c, 
To a L«v/— To [the Right Honourable] Lord, &c. 

The fons of dukes, marquifles, and the elded ions of earls, 
have the title of Lord, and Right Honourable ; and the title 
of Lady belongs to their daughters, with the additioaof their 
Chridian and furnames : as. Lady Caroliue Rufiel, ^c« 

The elded fons of dukes, marquiifes, and earls enjoy the 
fecond title of their father, by the courtefy of England. 

The children of. vifcounts and barons .are alfo dyled 
Honourable. 

To a Baronet'^To [the Honourable] Sir J. H. Bart. &c. 
To a Knight-^To [the Right Worfiiipful] Sir J. H. Knt. 
Tb a Privy Cdun/ellor^^To [the Right Honourable] J. H. one 

of His Majedy's IVJod Honourable Privy CounciL 
To an Amhaffador'-To His Excellency, &c, 

Alfo. plenipotentiaries, foreign governors, the lord lieu- 
tenant of Ireland, and lords judices of Ireland, and the 
captain general of His Majefty*s forces, have all the title of 
Excellency added to their other titles. , 

• Tb€Wor4s included ia ctotcibct$!*re Cometimrt omitted. • 
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Tlie tide of Ri^ht Honounifole it giren to m> ooBamoner, 
>Kcept members of the Privy Council, the three brdnnayoie 
of London,. York, ind Dublin, and the Jord-pfiovoft of 
Edinburgh, during theif office only. 



.-•, •^ 



ToiktCkrgj/. 

To a» ArcUiJhp'^Ho the Moft Reverend Father xa God, 

&c. ; or. To His Grace the Lord Archbtlhop of York^ 

or Canterbury. 
To a Bifiop^To the Right Reverend Father in God, &c. | 

or. To the Lord Biihop of, &c. 
7# DeanSf Archdeacons, ^c, — To Ihe Rev. A. B. Dcanof^ 

&c. ; or; To the Rev. A-B. Afchdeacoo iSti ^(!« 
To die k^erm Ckrgy-^TQ the Rjev.. Mr. A, &c. ^ ^, To tir 

Rey.Dr.&c; .. f . -. , 

■ ■ • . • « 

To the Military and Navy. - ' 

All cblonids are fly led HoBOurable ; ^nd all inferior officers 
ihould ha;ve the name* of their fank fetfirft: as, To Major 
G. C. ;* To Captain L H. &c. 

All admii^Is in the navy are ilyled Honourable ; the infe- 
rior officers are flyled by their rank, as in the army. 

To the Judges and Ixtwyers. . ' 

To the UrdHfgh Oimc^lloroJ Great Britaia^T oth^ Right 

Honourable J. Lord E. Lord High Chancellor of Great 
. , Britaip — I-prd Prefident of the Council^p^Lord Privy Sc^ 

— Qoe of His Majefty's Principal Secretaries of State,&c. 
To the Mafter of the EoUs—To the Right Ho|iQUwble Sir 

W.G. Knt. Mafter of the Rolls* 
To a Jndge^ — ^To the Right Honourable E. Lord E. Lord 

Chief ^ui^ice of the King's Bench^ or of the Common 

Pleas. 

» • • • 

To tJie other J fidget — To the Right Honourable A. B. ECj. 
itoed^ Aejufiiceso^ k>u% or, To Jii^g^ JW ^ 

To 
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TV /& C5/y. i5dro«— To ihc Hon. Sir A. M; Lord Chief Baron. 
To l^s Mojtfty's Attorney ^ S^icitor^ *or "JdvOeat^ General'^ 

To Sir A. B. His M{»jiefty*« Attorn^, SoHcitor, or Ad* 

vQc^te General 
Every judge has the title of BJght Honourable, ifaPriv^y 
Councilor ; otherwife^ only Honourable, All others in the 
law are fiyied according to lb? office they bear y and all bar- 
riflers have the title of Efquire. ► • • 

... ♦ • -• . « . 

To the Lieuteriancy and Magiflracy^ 

To a Sherif^To A. B. Efq. High Sheriff of the. County (of 
• Yovk). / ' • 

To a 'Ikecorder—To thcRight Worfhipful' A, £• Recorder of 

the City of, &c. 
To an Ji^ermari-^To the' Right Worfliipful A. B. Efq. 
Alderttian of Tower Ward. 
The aldermen and recorder of London are flyled Right 
Worftiipful, and Efquire ; as are alfoall fherifFs, and mayors 
of corporations, during their office. 

Every gentleman in the con^miffion of the peace has the 
title of Efquire, and Worfhipful. 

To the Governors of the Orotij^* 

To the Lord Lkuietiant of Ireland-^To his ExceUcDcy A* 

Lo^d B» Lord Lieutenai\t of Ireland, 
To th Governor of Dover Cafik'^To the Right Honourable 

A. Earl of D. Governor of Dover Cafile, &c. 
The fepond governors of foreign fcttlemeots, appointe4 
by the king^ are called J-ieut^naot Governors. Thofe ap« 
ppinted by the proprietors of the fettleoient, as th? Eaftlpdia 
Company, &c. are called Deputy Governor). . . ^ 

To fiiiher Houfe of ParliameT^, to Commfjffumersp 

Bodies Corporaief (fie* 

Jp the Hmfg of i>r//rt«rTo the Right Honoioable* the L^rdt 
Spiritual and Tempocalf id FarliameiA aflembted. 

To tJ^ Houfe of Cmmns-yrTo the HoncKirable the Knight% 
Ci^Ztnh und 3«rfccffe8,::in.f arBanacot aflfemblcd* . 
'Voi,.L , M 3r> 
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Jh tie Treafutj ; 'or J^diniraJfy-^^To th« Right Hoooiirabfe fbc 
Lords Commiffioner^^f the Treafury; orAdmirahy. 

T» the Commifiimers. efr the Cwftomsj^ w Exci/k^^T^ the Ho- 
nourable the Commiflioners of His M^jefty*^ Cuftoms j 
Hevehue of the Excife^ &c. • 

To any. of the Companies if tkt City. if LmJon^-To the Mafter^ 

* Watijensy aod Court of Affiflaols of the Woffhipful 
Company of, &c. . . o 

To the Governors of Ckrift's HofhitaL^t^ the Kjight Wor-. 
. fliipful the Governors of Chrift*s HoijpitaU 

To the Eafi India Company^^To the Honourable Couit of 
Direftqrs of the United Conapaay of Merchants tra^Uig 
to the Eaft Indies. 

To the Innf of Court — ^To the- Honourable Society of the 

Inner^ or Middle Tempfe ; or Gray's Inri, «S^c.. 

_ . ■ . • • • 

The; governors^ truflee% &c. of hofpitals, cpllegesy &c.t 
ire ftyled Worfliipful or Rijht WorfUipful, 0? HonourabW 
or Right Honourable, ifany 6fthcr>ipoflefs any of tbofe titles. 

It is.airo neceifary to know how to begio^ a letter to apy of 
the foregoing charafters* 

'|%r ike Beaming of Leit0r$^* 

T(f theKhtg-^^ixty *or May it pleafe your Majefty. ' 
To the Queen — Madatii; or May it pleafe yoiir' Majefty ►' 
To it Prince — Sk," or May it pleafe your Royal Highnefs, 

_ • ^ _ 

To a Princeyr-^M^d^r^^ or May ft pleafe your Royat Highne£* 
To a Dkhe-^My Lord* Duke, or 'May it pleafe you* Grace. 
To a Dtt/chefjh^Midatn, or May it pFeafeyour Grace. 
To a Mar^uisy Early Vifcount^ or Baron — ^My Lord, or May- 
it pleafe your Lordihip., 
Z^ their CflJ^)/**-Mada»i) or May it pWfe youf Lsldyflllp. ^ 
To a Baronit^Sir^'ot^ IVIay it J^leofc'yiur Honour. 
T^ a Kmglit*^Ski. or. May it pleafe 'Votir Wor (hlp«: . 
To their CouftrfM^iSSibaAmf oi Mayiit'pleaie youf Lerfyfi|f|>» • 
Jh an ^chii/hop^^fifyif it pleafeyotirGrace. '^^ ' 

T9 a Bi^f^M^'lAtdy o» AJUty itcpkafii yoiur^oidftlp. 



Jh fieirCatt/orts^^Msdiimj Qr May it pjcafe }'Our Ladyilit^< 

To a//M^ o/&r Clergy^^K^yer^nd Sir, or Sir^ 

7« an Am6ajffif(im'-*^Sir, or Your ExceUeiicVk 

TV the LorJ Mayta- rf Lmink^ )fwrky «r DuiHn^ ^md Ltfi 

Frowft ^ Editt&itrgi^ during thdr 4ffce-«*-*MyLofd| tt 

May i( pieafe your Lohlfbip. 
Jo tfa AldermaH^ jR<ffn</<r, «r Sieriff'^%% tdr May ft pl^afe 

your ,Worfl)ip« . 

Toilie hordhmutatanttf Jfthf^-^My Lord, <39r May it pkafe 

your Lordihip* 
To the Haufe ^f Lordt^My Lords, or Mfcy it ptlcafe yoUf 

Lord'fiiips. T ■ t 

To the Jiwfi gf CV/n^wMt-^May it pfcafe )^i!if Hooou^* 
To tke Lords of the Trq^Hf^y «r Jiltniralty^My Lords, or 3/isf 

^ jt pleafeyour JUordihipt;* ; 
To iif CoufimAii^s of^ ihe^ C^a^s, ^r Excifo-^OenAtiXiGX^ dr 

May kpleafe your Honour^. > 

To lite Binders of an Jm ^ (TmrZ-^^Gentl^tnen, or May it 

pleafe your Honours. 
To the DireHoi's of fie E^fi hdla Compftny-^G^tAtOitn^ €lt 

May It pkafe your Honours. 
To the Governors^ Cirifi's ii'^/W^Gentlenxn, or Miy it 

pleafe your Worfiiip9« 
To a Company of the^ CUjt tf L^ndott^^GcnAcmta^ or Miy ic 

pfcaife your WorChips. 

It may tiot be aAjifs, '5n tbis place, to infeit a table of pre* 
cedence, by whichthe reader ^ill fee the rank which eaci 
individual bears in England, according to his office and occu- 
patioQ, Taken from the Her^lds^ books^ 



^ Ire 



^ Table ^ Iriecedenc^^' 

« 

The King. V Thr KSag^ BrotfahiK 



Qjieen. 

The King's ChildttD| md 



Uttcles. 
N£ph^s;> 



Grandchildren, I Archbiih<^of Cantcrbwry. 

Ma ^"^'^ 



/ 



^a 


• 1 


Ix>rd Chancellor, or Keeper, 


Lords Commiffioners of the 


if a Baron. . 


Great Seal. 


Archbidiop of York. 


Vifcounts* eldeft Sons. 


l^rdTrcafurer, "^' 


Earis' younger Sons; 


Lord Prefident of 
the Council, 


> if barons 


Barons' eldeft Sons. * * 
Knights of the Garter. 


Lord Privy Seal, 


J 


1 

Privy Counfellors. 


Lord Great 




• 

Chancellor of the Exchequer. 


Chamberlain, 


1 * 


Chancellor of the Dutchy. 


1 

Lord High 




Chief JuiHcc of the King's 


• ConftaWe, 


9 t 


Bench. 


Lord Marihal, 


above all 


Mafter of the Rolls. 


Lord Admiral, l f^f ^.''^ ""^ ' 


Chief Juftice of the Common 


LoH St^waird of 


decree. 


Fleas. 


theHcufehoid, 


^0 


Chief BaronoftheExchcquer.^ 


Losvd Chamber- 


. 


Judges and Bs|vi|fi[oftheCoif. 


Jain of the 




Knights Bannerets, royal. 


Houfebold, 




Vifcounts' younger Sons. 


Dukes. 


Baroni^' yoiJ;iger Sons. 


Marquiflcs. • 


Baron etSk 


Dukes' eldcft fons. 


Knights 'Bannerets. ' - 


JEarls. ,' . . ' 


Knights 6f the Bath. * 


Marquifles* cldeft Sons, 


KmgHts Bachelors. 


Dukes' younger Sons. - 


Baronets' eldeft Sons*. 


Vifcounts. 


Knights' eldeft Sons. 


Earls' eldcft Sons. 


Baronets' younger Sons. 


iWarquiffes' younger Sons. 


Knights* younger Sons. 


Secretary of State, if ^ Bifhop. 


Colonels. 

* • 


Bidiop of London. 


Serjeants at La^^. 




Dolors. 


— r Winchefter. . 


.Efquircbv . 


Bifhops. 


Gentlemen. 


Secretary of State, if a Btron. 


Yeomen. 


BaroQS. ~ "* 


Tradefraen. 


Speaker . of , the Hode of 


Artificers. 


Coniimons*' ' 


• ■ 

1. 


Labourasjt 



Married 
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Married women and widows are entitled to the fame rank 
among each other as their bulband^ wotild have been entitled 
to among themfelves ; except fuch rank be merely profef- 
' ^onal, or official :-— and iinmarried women to the fame rank 
as their eldcft brothers would bear during the lives of their 
fatliers. 



SECT. IV. 

iHE ART OF STENOGRAPHY, OR SHORT HAN!>. 

I 

' Stenography, or Short Hand, is theart of writing in a 
more expeditious manner than by the common mode, for 
the purpofe of taking down a fpeech, ordifcourfe, as deli- 
vered by the fpeaker. 

For this purpofe, the writer of ihort hand is permitted to 
avul himfelf of feveral advantages which no other^ writer is 
allowed. He has the liberty of inventing an alphabet of his 
•wn^ confif^ing of certain arbitrary marks, or chara<^ers» 
which, for the fake of expedition, are of a lefs complex form 
than thofe of the other alphabets. He may reje6l any of the 
letters in the common alphabet, which are not abfolutely: 
neceflary for' the writer to recolledt the fenfe \ or fubftitutC' 
one and the fame chara^er ta ferve for two diftindl letters ; 
as is done here in the fhort-hand alphabet, where /* and v are 
ufed indifcriminately the one for the Qther, and reprefented 
by the fame charai^er ; as are alfo the A and hard r, the / aiid 
the foft r. He alfo omits the vowels, except where they are 
indifpcnfably neceflary to difcover the fenfe. Gonfequentiy, 

he is not to fpJlow the cuftomary mode of fpelling ; but is to 

infert no more letters in a wor^ than are precifely necei^y tm 

exp^refs the found. 

' The 
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- The ihort-hand writei, bcfides tbefe advayntagcs, fomfctimes 
makes ufe of fingle characters to cxprcfs wlwlp words^ qiuI 
even whole fentences j but of this hereafter. 

The firft and principal rule in iliort hand is, to make ufe 
^ no more letters than art necejfary to give the reader an idea rf 
the found of the word. For if the writer ufe all the. letter* 
that arc neceflary to exprcfs the found itfelf he will gain bu^ 
little advantage by it ; as he will be obliged to ufe too many 
letters to be very expediuous. ^ 

But it muft be here obferved, that this rule muft not be 
followed too ftriClly at firfV, and during the learner's exer- 
cifcs \ left it render his writing too iafiperfe(5t, and unintel* 
Kgible to himfelf. He {\^ould, therefore, at firft, content 
himfelf with ufing every charaCler for every ;ponfoiiaDt, till 
be be perfedlly acquainted with them all, and can very 
readily form them ; marking the points for the vowels, ai^ is 
hereafter direftcd. 

Of the Skort-kand AiphaleU . 

The fliort-hand al^abct confifts of the following con- 
Ibnants : d^ d^ f or Vy g or /, i or hard r , 7, w, «,/, y, r^ s or 
' foft tf, and 35, /, ty, x : each of which has its proper charafter, 
as fecn in the plate. The chara^fters ftanding f6r thefe 
letters are to bo neatly joined together, to form words ; and 
written in the moft expeditious manner poflible, without 
taking' the pen off the paper till the word be finiflied; and 
the vowels are to Be noted "afterwards (if neceflary) by points. 

Though the omiffion of the vowels may at firft fomewhat 
puzzle the reader, to read even his own writiug, yet a little 
fu^6tice will render it perfectly familiar to him ; as the chief 
difficulty, both in writing and reading ftiorthand, arlfes from 
Hie novehy of the charafters, and from the want of a femiliar 
icqtraintance \Vith them. 

In order to perfect the learner in the conftru<5lion of alt 
the chara6ters in the ftiort-band alphabet, it is ab&Iutely 
McrlBry that he frequently copy them. He fliould, daily, 

write 



I 

■ 



'\>i t^fikMAK^tfiK ^s 
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Mrritea copy df the Aort-tiand alphabet:; ruling his Ibes 
accocditig to tke doited lines in the fifft line of the firft- lefTda 
in the plate ; and. wridng the fignifie^lHon of each chsndxt 
at the end of each line, atid the leticr it repreftms at the 
begiflivtng of the line ; u(kig ^btttOf fbdr lines of a qixartD 
copy for each letter* 

In the alphabet glven^ I doubt not but the obataCbrs: w!il 
be found as. convenient for pra^Hce as any extant. I' have 
endeapvQuredtovnake k confiil of the moft fiorple, and, tit 
the fame time, the mod diftinft chara6ters. I (hall only 
cbferve, that by the help of this alphabet, and the abbre- 
viations that follow, I havi: been able to follow the moft rapid 
ipealien. 

This alphabet, though confiding of the charaiflers for fif- 
teen confonants only, will be feund quire fufiicienr. The e 
being fupplied by either ior/, according as it is pronouncect^ 
hard or fbft. The ^ may very well be omitted in ftiort hand, 
as it is only an afpiration of thei breath ; and the found of the 
yfori (which is all that k minded in thfs fpecies of writing) 
may* be diTcovered without it. The J is fupplied by the g 
foft, wKich has the fame found. ^ is alfo fupplied by^i 
beii^ only a coarier found than that letter. Y is reprefented, 
if neceflary, by the rowel r, having exadly the fame found.; 
and.» by i, from which it differs in found but a little, being 
of a coarfer nature. 

The vowels are feldom ufed in fhort-band ; but wherf it h 
neceflary to infert any of them, the^ are reprefented by 
points,' a& will befeen hereafter^ 

Three of the chara^ers in this > alphabet are borj«ont4l 

figures ; viz. ^, ^9 ^"^ ^ > ^^ ^^^ ^^^^ ^^ ^^^^ cbara^lov 
which reprefcnt the double letters, J/, y^, /i Seven of khe« 
are vertical or lineal, running direftly from the tf^p Ijnc t© 
the bottom ; viz. /, ^, /, «, y, r, and x. The other fiv^ ^, 
jl, /, /, and w, are inclined charafters. . 

In forming the (bort-hand char^fters fiugly* tbe Icaroer 
nm obferv^ (if he wiflies to have hia writing *«ok e^)t 
. ' . 3 *^ 
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that the horizontal cbaradlers are only half the height ai the 
fineal, and inclined ones. For the two latter oww gencraHy 
occupy" the whole (pace between the two lidesy as feen in the 
phite. 'But this dire&ion is to be ftri^Iy adhered to only 
irbUe the learner h forming the characters fingiy : when be 
comes to join the characters together, ta form words, it will 
|)e often neceOary to majce them lefs or -greater chaa their 
ufual fize; fometimes for convenience, and at other times 
from neceffity : as will be fhewn in its proper place. 

0/ t^ B. 

This letter, in (hort liand, is formed by an inclined curve 
Uiic, or fmall fegment of a circle ; it fhould always be formed 
from the top, which is on the kh hand,; and univeriallyl 
.:virould advife, that all iuclined and horizontal letters be 
formed from the left hand p^rt, as it is the mod natural, 
and will be found the moft expeditious. This letter may 
^Ifo bt ufed toexprefs the words, ^<?, fy, hut^ and bkick\ and, 
with a (hort lateral (Iroke joined to the fore part, it reprefent^ 
the word h^ore ; and the fame ftroke, when placed in the 
hinder part, fignifies the word iehind^\ as fhewn in the 
plate. This letter is alfo vfed to denote the iiifeparable 
preppfitions be^ 0^, and ab^ when belonging to a word : as, 
^-have, o3-fcure, &c* It alfo forms the terminations ble^ 
Of able, both finguiar and plural, and bfyi as, ximAxk'able^ 

This letter is not diftingulflied l>y a feparate charaders 
for its fdutid (except before ^, which is pi-ovided for) is 
either hard, like i ; or fofr, like j. It is, therefore-, repre- 
fented by the one or other of thefe thar^ftcrs, accordhig to 
te found, 



♦ V^hcn the ftroke is drawn through the character, ' if iignifie* tb« 
wds kejf&re and hekindi and tvhcn t^e ftroke is fet «t' tbe left hand 
pointy. HH^sids for the Mrt>r<l £^ji;^« . • .. ..! '-, - ■ •" ' .1 
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This letter is. the fegment of a fnwlldrdf, wkb its two. 

points downwards ; it is begiyi at the left hand point, as the 

laft.. When ijfed alpri^, it reprefents the word ^ndy handp 

^idend. It. alfo Hands for the prepoficions V*?, Ji^ dh : as^ 

i/^-bate, <//-vide, dt/'futc. And is ufcd for the tcrminatioo 

fd: as, turh-^^. 

F, qr V. 

This letter is foroicd byja ftraighr^^dowxinght or upright 

flroke of the pen (for it may be made eithelr upwards or 

dorwfiwards, as is found tnoft convenient to the writer). 

When it fallows a IdKter that Is fioKhed ait the bottooa, it b 

.^rmed upwards ; but when it facceeds a Ictoer that is coii> 

<5hKicd It the top, it is fooQaed doirnwavds^ that the peo be 

^k'en off the pepcr as fekioai ,as poflible. ; It aifQ itaods inr 

^he Vy which is a letter of nearly the fame ibnndt bdng on^ 

« little coarfer, and ts^ therefore, not diftt^gniihed ki fbort 

iumd'hy a fepafiite ch^iadqr: but if it he neocflary to di& 

tinguifli it at anytime from the ^ it is only nuikibg ihe 

character g little blacker, or fuller. This letter alfo repre- 

S&oLt the woids/^r, ifi'tif^ 2^ and few ^ aiid the infepamble 

«{>rB|>o9tiojiy>r; afiy fir^ffit* And the termiuatloin j^, 9$, 

' This letter con(i(lsof a^ fisgiment jof \ circle, the fame £ae 

;^ the dy .but fbroied in a diQerent dirc<S$on from that letter ; 

. tbift being in a vtertkal diit:&ion, Funoh^ from th^ top line 

( (qthe'bottoki] one. It isal&ufed for the /, which has partly 

the fame found as the foft^. But, when uied for the/, it 

ihould be written fainter, particularly towards the bottom, 

Tiiis .letter may aUo-b^ begvi^ either at the. top or the 

« kottom, as is found xffA ooavenient to naakeit join with the 

foregoing letter. When it Aands alone, and as a ^^ it repireieq^s 

the words .again^ ^mnji^ ^tati apdasaj*, ilfig^ifiestbc 

,Hr«nd5j«4^,/?^, >*»• Joined to other ctaifafterH it repse- 

Vol. I. N ^n»* 
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fents the word grand : as, groMJhiher ; and the temunations 
^ruzoAjofiii aS| z^gree^ con-join* 

H. 
"^ There is rio chara6ier to diffinguifii this letter; for as it 
is only an afpiration of the breath, its infertion is not necel^ 
fary to difcover the found of the word; it is, therefore^ 
wholly omitted. 

J. 

This is reprefented by^; as hath been ihewn^ 

K| or C hard. 

This letter is formed in the £une Aape and fize as the d^ 
but in the quite oppofite direction ; it is always Isegun at 
the left hand. * When it (lands alone, it reprefents the words 
ra», ^Mr/4/p and with a fhort (broke drawn under the mtddi^ 
it (ignifies <wnw/. Ufed as a.prepofition, it fignifies C9m^ 
con^ and C9f^tra / as,' CM»<pound, r^n-ceal, and tontra'ty ; as 
a termination, it reprefents iir/f, icalf 9pd icle ^ as, fpe£t«Ar/fv 
period^/ca/i and art-rdSr. 

This letter is formed of a (liuight lineal ftroke, like the/» 
but ttiroed a little at the top, towards the left hand. It it 
hioflly begun at die top i but, if found neceffiiry, may be' 
made from the bottonr^ By itfelf, it reprefents the words 
all^ always^ altogether; joined to other charafters, it (lands 
ioxhno^ latter^ and late: as, iow-ly i latterAy : lateAy^ andf. 
as a termihatbn, it fignifies fy : as in low-^, latter-^, and 
late-^ ; thus, two of thofc charafters reprefent each of thefe, 
words ; and when thus ufed, fhouid have its vowel point to 
the Jrft fyllablc. ' 

M. • 

This letter is reprefented by a ({raight lateral (troke; atid 

is always begun at the left hand. Alone, it reprefents the 

words ^M, among fi^ my^ mine^ me^ 'akom ; alfo, ntuch or manj\ 

*when made larger than common, it fignifies the word mtxre ; 

with a ihortflroke acrbfs the middle, it (lands for the words 

rtoMc 



.Of FBVIfAV8HI». . 99 

twice as muck^ or tviHct the ntmher^ ox dottiie the quantitj^; 
Witb mo fuch Srbkc% ie ilgfiifies three times as'mttch^ &c«; 
and^th a dot pbced nfiOef the middle, it Rimdi for ha^ae 
siucii 8cc.; and wkbtwo ftich dMs placed under !t^ it %- 
nifies' tb^ word mojh With the negfldvie firake under it, it 

* S%mfits not me, t^tfimu^ Sec. Joined wM Mber cbaiaAertp 
it reprcfeiu the prepolitiliM magtut aiid.Mtj,' as, Mjfm-fy, 
M/i*fortunes and as a.tcrtiiiiidtioDi it ftands for mm/ or meMis : 
a9^'teila*>)i>fff/«: ■ -• 

■'.i ^' r • ./ » . 

! This letter is formed.of a firaigbt lineal ij^ke, #itb the 
i^p .9 U|t)e tpmed towsrds the right haqd. It.ts moHAy 
begun, at the; bottom>^bu.t it may be formed from -the top, if 
fequi/ite« When ufed alpne, it reprefents the «vords an^ in^ 
«»f^; as a prepofitlon^ it ihmda {or^anif^ attii, in^-inter^ 
smJfr .\ ^ is^/^*Gedeot,^ i?«//-pode$,' i>-ter, /A/«r-rogatioo, 
fW^-mine. As a terminatioui it iiands for eat and ne/s : as^ 

...^^surro-zxi/, har-if^« 

' if . ^ . . » ^ ■ , • • ' . • P* . 

'^his.letter is formed of aii inclined tiirve line, leaning 
towards the right hand. It is always begun at the bottom. 
When ufed albne^ it fiands for tlie words upoti and p^. As 
a prepoiition, it reprefents fer^ Jre^ and pro .* as, ^-plex| 
^r-fage, and pro-long. As a termination^ it is feldom or 
sever ufed in Englifli* 

This letter is formed'of a Am^t ftrokfe in a lineal direc- 
U0f}| wkh the top curled quite roond^ towards the loft hand. 
It may be 1>egun ^Aiet at the top or the boitomy as ia feuftd 

• inoft convenient. When it fiands alooe, it Unifies the wor^s 
fmjtktt and fiuMiitf / irith a fhort firoke aciofs the middle, 
it reprefents the phrafe dQuhU the fuatttitj ; and with a dot 

' pfaiced under it» it ftaaids for Jkalf the ^ famttifp i with the 
negative mark under it, it flandsibrMi the fumtigh Wbea 
joined to other chamfters. It repreleats the woris afaMrMry 
and a fuart : as, a fnarier of an hour, a ^wttrt of water* As 

« terfpinaiion, it itaods-fisr quhe : a§ n^fmre. 

Ig » R. This 






-^ « • 



. . Thb icttfr ia feitiwd like ih&: gi ^l:ifi iaOj opfqj&te^ ^f^- 
tloii. . it th«y1be fordned eilhcM||My/Bids o% ^ownmrdt^ as 
ittDibcotivrlMnt.,. Wh<»Q ufedalofif.'itA ihods fay. tr and 
Mhrt wbcn.jofftei^'tQ other ^hiM:a^ers9^ it repcefents r^.* a$, 
fvfoive. . Al « liQhnbiatioDy itilaand&for arr^ i^^, o^i ai|d 
rr; as d^^ary, eiu:ted*%t Wiwr.;.!-. ,.( , ■; 

This chara^er is formed of an inclined curve iiciei and is 
ipoilly begiin^ at the bottofrt. It rcprcfents alfo the foft r, 
and thc'iV but'ds'the as hai a coarfer iicnind, it nrray be 

V^prefcnted by abla'cik^r and falter chadflef. When ufiW 
alone it figriifik asyhl us, and^/ > when it is jdiiled to otb^r 
charitScrs, it'fl'andfe for /Utis^'circuk,' fuper, and Jkb: as, 

'faiis'fy, cifcu/rt^vttit, fupir-fits^, ]fuB^f?iBt: -As a tefminatidfi, 
it fiands liii tioii\'fe^^ 2fnd7S«^<ff';'as^'oA-//6;»/my4/Z5}i; whom* 

T. - . 



This let^r is fonped of an inclined but llraight line, and 
is nioftly begun at the top. Alon^ it (bnds for the and t^ 
JAs a prepofitiori, it ftanda for,/rtff/*;,as^" tranf-ltt. As a ler- 
mination, it figni^es /y or /w .• as,.b'eau-yy,. beau-V/Vi. 

This letter is formed of a (Iraight but inclined ilroke^ like 
the former, but in the oppqOte direction. It is moflly begun 
at the: faottbmi fiy ifTdf^ It fiaads fbr ^wiff^ vhU, «v«i(/4'and 
Jxitb a ibbrt jftrokc drawn uoder the iDiddk it rqpreieots 
'msiimtf otttmddmt,. Joiotd toa fgiHowing charai^er, as; a 
. ^Mtpofitidttv itt. figfilfica te//^ .* a^, tut^rOUt. As a terfniniuiaQi 
.it ihmdrfor«tfr^aaid*T9r/^: as, iQM-tV4ic^ An^ ho^njR(w2/!» ■ 

Thia letter ss formed, of -ft'fhlMgl^ Suca} ftrok^, a little 

..Inroed at tiie hottom towaids the tight ten^i. It is gaaeiaUy 

. finmed dttwnM'ardsi but -it nna^ sMrl)^ fbrx^&A- vpwardf^ if 

cfcund moreconvtaicnr. . AkmettvAands for tx^e^f.^^e\ri:yif 

and excelltnu Joined. to olhcf ^|iMw> it fqprefoats rar» 
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itxtra^ and exceed : as, rjc-p0|ff| Ar/r^i-ordinary, exceeJ-mfjiy* 

There is' no cnara6ler appropnatea to this letter, oping 
rcprcfentcd by the vowel' mark for £. 

• y - 

T^ letter ]> repft^fen^d by tbp chaqi^^r which -ilanfl^ i^ 
ootnmoQ for the loft c, and j ; as hac^,jl^a fcen^ y. .,..., .j 

Befides the cbaraders appfopriated to expref:) the confo<^ 
nants- fingly, thcr^ awfe thi-ec othet* chsfra^ers-for three double 
4bnfonants, viz. c^^ A '*• ' '' '-•'■'■' ' '' *' ^^'"'' 

The chara6ler ufed to exprefs thefc two letters, is a ftratglit 

lateral firoke, turned upnrards a)ittle, at that end towards the 

left hand. It is Jiliray^* begun at the fcft'hand point. When 

it (lands alone, it fignlfies iacX^'w/ik^; and /ucA, As a pre- 

pofitioOi it ftands for arch / as, 4irck'itc6k* 

. . SH. 

Th^ charafter appropriated to thefe letters is Kke the 
foregoing ; but turned downwards at the left hand point, 
juiftead of upwards, and like that Is'dways begun at the left 
band* When it Hands alpnc, it reprefents the words ^aJj, 
Jkalt^ and Jhould ; a^d with ^ fhort ftroke under the middle,, 
Jhally Jkmdd^ or '0}ould not. As a termination, it ftands for 
jii/; as, ward -Jiip. 

TH. 

The character ufed to denote thefe two letters, is alfo a 
ftraight lateral ftroke, with the end turned a little upwards, 
at the right hand point. This Is alfo begun at the left hand. 
When it fiatids akme, k reprefents the words M^, t/iem, ihat^ 

There are alfo other churafiers appropriated to exprefs % 

feveral titbUi 0(Mifo«aati| which freq^eptiy occur. id words 

•f nioft coipmon ufe. . - .*• -* 

CHR. 



tod 
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The cbarad^r 4ikd forthde three k^^rt* h^o peppeocB^ 
eular lines joined at the top bjt a curve ; — it |s moiUy begun 
at the left liand poipt ; and is ufed in the words CirAH-, aod, 
with the vowel point for a^ in the word c/iar-mcrf 

LCH, 
This chara6ler is formed like the two fides of a triangltr, 
%ith the -point dov^i wards; arid is molHy begun at the left 
hand ; as the foregoing; ' 

l^hls chai;a^er.4s J^rm^> like (be (wo £des of a fquarcj. 
with the conjunflion of the iine^ at the bottom, and towards 
the left hand. It is generaUy -l^gun, like mcfl of the others^ 
at the l^ft hand- . - 

... ... JLTH, 

, TW$ ch^rafteriis fomacd like that of /ri but with the 
point upwards ; and is begun at the left hand point* 

.. •;:. MPL. 

ThisjcharaAer is a double curve, and inclined towards the 
left hai\d, at the top ; Ht which part it is begun. 

•■; NCH. . , 

This chsirafter is juft the revcrfc of tjiat for ey, and begun 

at the left hand. 

RCH. ' • . 

This charafter is'compofed of the two fides of a fquare, 
joined at the top, towards the right hand. 

RTL. 

This chara6ter U an inclined double curve, leaning towards 
the right hand, being in the oppofite diredlion to that for mpL 

; This chara6^er is an inelin,ed line, leaning towards the left 
l;and| where it is begun, and curled quite round at the top. 

SHR, 

This chara^er 19 alfo an inclined lit^, l^ut leanbg towards 
the right hand^ and curled round at the bottom. 

3 SKR. 
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Thib tbanaer b alfo mi ioolihtt} IliU!^ faming iwwafdEi tte 
rigbt handy' and cniied round ak the ii0t>« 

I . . . . g!|^^. 

TM$ cTiaraiftcr is formed of two ftraightf laterb! Ifim, 
joined together at the left batid^nd by a cnrve. Thh lettct* 
muft fa^ btgan iit the top, and at'theright hand. 

spl; •' '- • 

This charafter confifts of the twp fides pf a fquarc, joined 
together at the bottom of the right hitncj fide. It is always 
begun on the left hand. 

SPR. 

This^charader is fprmed of a double curve, ^nd inclined 
towards the left hand, like that for .m/>I ^ but the curves arp 
forriKd in an oppofite di region. 

THR, ■ 

Tills cfaara^er is an inclined line* leaning towards the lei^* 
h^nd, and curled round at the bottom* 
. Here it- mud be noted, that the eliara<5^ers for thole treble 
€oi)fonants are to be ufed, though the confonants which they 
reprefent do not follow each other immediatdy ; as in the 
' words sJtBT^ and ari/>imetic. 

When the learner is perfeftly acquainted with the conftruc* 
tion and full fignification of each of tlie foregoing charafters^ 
he may then proceed to join thefe charaders together, la 
order to forni words ; obferving, that each cbara&er be p^tly 
- joined with the foregoing oa^ ; for which pprpofe, it is o^eea 
fequifite, that many of the cbaraders be ffinx^ iefs th^ 
jhdrj^fijBei asm^y b? fcea Jig th^ pjaite* .. 

■ I « » . ' • • 

Of the Fotvels. 

The vowels, in fhort hand, are reprrfented by dots. In 
the perpendicular and inclined letters, a is repfcfented liy a' 
dot, placed on the left hand ^de of the letter, and near the top 
of it ; e-, by a fimilar dot, iicar the bottom, onttic left fend 

|id^* 
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fide: r, by a dot placed joftr above the letter^ like the tittle 
la n iiiiaU 4 : citr rt^rtSsfHthiby^n dot pbeedimenb^ topi bat 
on the right hand fidocl the ietter^ jvft oppofitr tUr fiboe df 
« .' and u is reprefented by a dot near the bottom of the righ^ 
hand i]i|(VQppofite..the^ place of e^, 9ut) in 4ioriTODtat>cJia- 
z^&^Sf thii dot for ^ .is.placed under oIk letter, .and at the left 
hand point ; ; that for e^ imder this letter sdfpi but at tho 
right hand end; the/, over tbejetter, as before; the 0, over 
the left hand ^nd of the letter, and oppofite the place of ^ $ 
the », dver the right hancl, point, oppofite the place of e^ 

This order of placing the vowels about the charaAer for 
any confonant, Is to be obferved only when the vowel imme" 
diately* follows fdch confonant ; if the vov^tI precede the con* 
lonant, juft {he rcvcrfe takes place, in placing the vowels. 
When this is the cafe, the dots for the a and e are placed oi^ 
the right hand fide of perpendicular and inttined letters, in 
the place of 0, and u, refpe^ively ; and and a are placed on 
the leftjiand where a and ^ are plated in the fbrmer cafe; 
that i«t when the vowel follows the confortant. 'Aftd/, oryt 
Is always noted by a dot, placed above tlfe' cbnfonant it 
follows;. In horizontal letters the fame rule bbtsdas, whether 
the vowel' follows or precedes the confonant. 

But the former method of marking the vowels, vhs. by 
fctting the mark about the eonfdAant which ihimediately 
precedes the vpwel, is more natural and perl^ictrous ; and 
!^oold always be followed, if pofEble, 
••' To ft>ark the double or treble vowels, when neccflary, a 
llot Ihould be fet in the'pla^e df thit vowel which is of the 
Wcarcft found to fuch doable dr treble vcJwelt as f6r example, 
to exprefs the r* in the word ^/w#, we ufe the Vowel' point 
for a; as, grati and to exprefs the tnphthong ^tf, in ^eau^ 
we ufc the vowel point ''Ipr0.«'« at, Ap/ bi^t for th^ vowels }n 
\he word i^au/jj w^ufev; as^ ^i?*^, ... 

. It is neceflary that the learaer, in his $rft exesrcifes iii tW? 
art, make tlie cbarafterfor every letter of which. eajch wq«} 
4s,c(H3^(X)fed| qiark,i^.^*tl^.p^Qts for ib^ voyeU* Tbis.b 
. ,» iwceiBtfy 
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necdlkry in order to lender every word inte IHgible at firii 
view ; for niany iearners, who can tiell tlie ^gnification of 
every charader, when it Hands alanr,. air oftea at a lofsto. 
diftinguidi the meaning of their own writing, w))en the cha* 
rasters are joined together; partly owing to the ftninge 
appearaiice they make to the eye, and partly to theonaiffion 
of; ibme pf the letters^ . IhsKve, therefore^ in the firftJefloa 
lii the plate, inferted t|)^ (^haf^Aer for every conibnant^. and 
aUo all tiie points for the voweb; which, niethod the lourner 
rouit follow, till, the cogipound chara6^ers are become quite 
fen^Uar to htm. . .,,.. ., . , ... . ,. 

When the learner can readily, iand ata future lime (or at 
lead feVeral days after it is written), read thofr compound 
charadlers eafily, he may proceed to avail himfelf of the next 
advantage this art allows, - iiamely, that of inferting no more 
characters in a word than are abiblutely neceflary to difcover 
its ifound. Thus, for tfiie word univer/cy nvs^ with the vowel 
Qiark for ir, will be fuflicient to convey an idea of the found, 
as it (hews the letters wtvs* Uiing al£b the £mple chara&ers 
of the alphabet for the words, prepofitions^ and termination3; 
they there (ignify.---Upon this principle, the fecond leflbn is 
formed. 

But as the chief excellency of (hort-hand writing confifls 
ijn expedition, and which ihe foregoing rulejs will nor fuf& 
ciently favour, thifcre are alfo other methods of 'abbreviation, 
by which much time is faved. It is hot fuificient that wprds 
be e^prefTed by an alphabet of very fimplc charafi^ers, t>iit 
they Zhou Id alfo beexprefled by as few of thofe charadf rs ds 
poflible ; or the chief end of writing Ihort ^andj whicn is th^l 
of following a fpeaker, would befruflratedV I fhall, therefore, 
lay down a few fimple rules, which, if flriftly adhered to, will 
enable the learner to write as ejkpeditioufly as is necei&ry. 
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. , , RULE I. 

I» wtitmg the Gonfonantt of the fidne woird, the epdAf ibe 

'fioreping chara&er i* always joined ^ (be bcguining of the 

j y^u I. O following 
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fbUbwifig btie? 4f J^ejr be jcined in. any other manner, as the 
Words fyMr No;.i8) in the third leflbn: or if they fhuid^ 
feparately, thcy.fignify.'srhoie^ords, and not fingle letters. 
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RULE IEj 

* There are mahjr words which freqtiently occnr in writing 
Aponany iiibjett wRateteri and miy eaffiljr be recDlle6bid bf 
fet'writer, though ex{)ttffcd eter fo hnperfcftly; foch words 
may be writttti by dn\^ marking Ac firft lettet of the word, 
if itbca corifotiant; or tht vowel JiDintandthe firft confo- 
nant, if it begin with a vowel, as is often done in the third 
leflbn with the words imdefty^ affnranci^ iaJJ^ul, and tn^udent^ ' 
iihd hcjhfulnefs 2kA impudences 

• ■" ■ •R-ULE'-lIIl'- •• * • •■ 

.* When words arc thus exprefletl t>y their firft, or firft and 
lecoud letters, it is bfien heceilary to dillinguifh^'them, as 
being either lubftantives, acljeifliv^s, verbs, or adverbs. ' If 
the word be a fubftantiye, ft is niarked cry a dot pUc^d againft 
\He end of thle c^arade'r ; if ah acijeftive, Tjy. a poiiit pfaced 
juft before or above the place whercrthe fubftsrtitive pbint is 
pkced ; and if ^n ^dverb, by a point juft behind oi* below 
tBe fuDftantivc mark,' that is, oo the op'ppfiie fide to the*ad- 
Jeflive'poJot. The jplaces where tVe three points areorfiiould 
%t (ituated,'mu(t be in a ftraijgbt Iine>' which line muft be at 
mnt angles to jiieenil of the cliajTafter ; as fcen in the plate: 
'(fee diftinguilhlng points.) WHen the fqbftantive thus ex- 
pfefled IS plural^ the fubflantive poitit is to be made a little 
longer ^han iifual. The verb has no point to exprefs it. 

l-|»» 1~ 'r,, |C li I .H. X' V » — 

% - 

When the fame word is required to be repeated with a 
prepofition, whether it bd a fUbftantlve, adjeftive, verb, or 
sidierb, iris: oifily ptachlg inbthdr pttiht «frer ic$ Aibfbttiive, 
•:rtdjltaiyey:«>cadywib poim»t ^s Jft % j, Hme^tenfim* • 
. •' '^'- ' '- ♦• -RULE 
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RULE V. 

Whea two words ate exprefled by the^'.$rft confopants^ 
and a prepofition ihould be between ^heoi) wbi£lv.is pmitt^g 
they are to be joined together in the coin,i;;pQn, m^nneri and a 
point placed at their poipt of ponjund^oq ; as i^ fig. 7 and 8j 
the M«f ^ t^MQ/f the t^rfiftf gaiif, v 

RULE VI. 

. When aay word bfi^ins with any of thi? prepofitionSi it is 
to be begup with tl^c mark for i^ch prepofitioii ; and, iq 
geAeral, tbe nejct confonaqt will be fufficifcnt. And w^en 
tbey end with «ny of the teraiinationst the firQ, or firft and 
iecond (^onibuant of the word w^th fq.ch termit^iatloq, will 
|;5neranjr fu^ce to ^iicovisr the found. . But when prepofi* 
tions and terminations arp ufed, 33 they are Joined to the 
other, pliara^flers like fingle letter^ the word ihould alwayi 
have at leaft o^e of ii:s vowjel points to prevent CQnfuiioo# 

RULE VII. 

Mofi of thofe phr^fes which confiil of a^wprd with d pre* 
pofition» conjunct ion, or artiqle^ before ^od after, it, inay i>e 
written as one. word.' ., , 

RULE VIU. 

• 

When a pronoim follows a prepofitioii^ they are joiiied 
idgetber, as the foregoing. Atid pronouns tn^y always be' 
exprefled by their firft, or fitfi andftcondconfonants, having 
the vowel point if requifite. 

RULE IX. 

• To eijtpvefs the definite article the^ the coi^ibaant mark fo^ 
f h ofed; imd to expreft'lhe article Vi, a final! point is placed 
at tbe bbgihk^ing of the following confenant. ' , 

The forpgoing nite arc all that can be firfrfy given ; and 
if <lHft^'ittteml€d.tOi,:wi» anf»rer every purg^jfc that can be 

O a expeacd 
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expected from this art. I have avoided arbitrary chara^ers 
for certain long words and phrafes, as I am convinced they 
are not adapted to every one's memory ; and from the great 
iiumber of word^ with which oiir language abounds, it is 
Jmpoffible that a few "hundred chara^ers to exprefs fo many 
peculiar words can be of much utility to the learner, and 
particularly as the chief ufe of ihort hand is to fbUow a 
public fpeaker, many of whom podefs a very extenfive flow 6f 
language. Befidesthis, tberoetbodoffubflitutinga fetofcha- 
racers for many words or pbrafes is very burdenfome to the 
memory, difficult to learn, and is eafily and foon forgotten. 

I have thought proper to mark all the vowels by points, 
According to many of my predeceflbrs in this art, though I 
have differed from all others In the order of placing them. 
Dr.Mavor, Mr. Angel, Mr.Mafon, and Mr. Gurney, alfo 
exprefs the vowels by points ; but the ^method of the three 
latter is to denote the vowels by points placed on the fame iide 
of the letter : thus a and <f are reprefented by points near the 
top of the chara^ker, or the beginning of it ; i by a point in 
the middle of the 'Charaf^er ; an^ o and u by points near the 
bottom or latter end of the charafter : whereas, in this fyftem, 
the points For a and e iare placed on one fide the chara6ter, and 
thofe for o and u on the other fide of the chara^tdr, ' ^nd the 
point for /, at the top ; • which mud give this method a great 
advantage overthe other. By the fornner method the place of 
the a and e cannot always be diilingmfiied from each otber» 
nor that of the o and u : by this method, I will venture to 
aflert, ^hey will ncveT be confoundedr 

Though fo m e w lit ers on this fubjcft have given different 
characters for all the vowels, I have given the prefi^ence to 
points: they give the writer infinitely the advantage over the 
other method, in point of expedition; and by an attentive 
pcrufal of his wp^^k #for he has wptten it, ahd while the fub- 
jeft is ilill frefli in his memory, he may mark all tht vowels ; 
whichwiU render it intetligtble at any future time.. '^ 

With rtgard to the cbaiaClers for the confonants^ I have 

endeavoured 
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endeavoured to render thetn as fimpleaspoffible in their con«' 
ftru^^on, yet perfcdl^ly different from each other. Moft writers 
on this art either make th«r charaf^ers too compfe»> t>r^ it 
they make them fimple, form them fo much alike^ that <htf 
are eafily confounded with each other. In fome modern 
fyfiemsy the difference between different characters confifts 
only in one bdng a fine and the other a black (Iroke ; which 
diftin£lion, writers of fliort hand have feldom time to make ; 
not to mention the other fimilarities between the charadert » 
fuch as, different charaAers being of the fame form, but of 
different fizes ; with many other abfdrdities. While, on the 
other hand, thofe who have rendered their chara^ers fuffi« 
ciently different, have formed them fo complex, as to give the 
learner no advantage, iH point of facility, above the common 
round hand. It jmu(t be allowed by every one, that the more 
£mple a chara^er is^ the more eafiiy it Is {armed. When a 
charafter confide of two tines, whether (iraigbt or curve, it 
requires almofl twice as much time to form it as to form a 
chara^er confifiing of only one of fuch lines : and characters 
which coniift of two lines joined together at one end, fo as to 
form an angle, require ftili more time to form them. Mr* 
Willis, who publiihed a fyden^ of (horc hand in the year 1628, 
has no lefs than thirteen charaders in bis alphabet, which are 
formed with angles in them, befides two which are complete^ 
ovals, or circles. And Mr. Mawd, who published another 
fyftem in 1635, has alfo eleven angled chara^rs, and thofe 
for the moft part t^ken from Mr. Willis. Mr* Skehon, alfo, 
who improved upon the two former, has, in his alphabet, 
poblifliedin 1659, fourteen very complex characters, namely, 
ten angled ones, three curled at one end, and one complete 
chrde. But Mr. Rich, who publiihed his fyftem in 1669, has 
only feveti angled characters, three curled ones, and one entire 
circl^. His fyfiem Was in great repute for many years, ao4 Mr* 
Locke, recommends it in his treatife on Education (becaufe 
there was at that time none better). Yet Mr. NieholtSy who 
pubHihedlis fyftem thirty yean alter Mr. Rich, ai^ evidendy 

topk 
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\i^^ iDoft t^f tbi;;.€har9^f«$: m his alphabet from that, has 
Wie ;M)gWd'cb»ia3ersi t^irfe ciurled ones, and one circalan 
Mh Hich^mv 3K<^ was tdit fir(^ M^ho omitted iolcrtlng regular 
chaiafiavs for all the five vov^)^, tl^oogh^ h^ has ufed o^e foi^ 
> F^ffMr. Willis ha$ diliiQ£):.cha(ra£b;r& iof every, one of the. 
¥Oweks Mr. Mawd has chatters, for all bo^t i and «; Mr. 
$kelti>n and Mr. Rich have characters for theni all. 

"bi the year 17 15, Mr. Laue p^btifhcd a fyiiecn of (hort, 
band ufHier his owa name; but his alpliabet, as well as that 
of Mr* Addy, p^bUihed ffline ticne before, is taken UteraUji 
from Mn Kieh ; except that Mr. Laue has omitted the cba« 
raAer for c, which Rkb has ufed ; and inferred a charaCbr 
for V, which is not in Mr. Rich's* 

: In 1727, Mr. Weilon pobliOied his fyilera^ which was 
taken iot the .mod part from Mr. Rich ; but confifiHig pf 
inore.complej( charad^srs tlian my of his predeceflbrs, having 
thirteon angled cbara^efs, i^\xt curled ones, and a compound 
circudarotie. . r 

. Id the ^ear 1732, Aulay Macaulay, £f(^^ .pnt^ifiied his 
treafetfe bf iliort hand, which though npore. oHginal in the 
cojii):niAion of the charai^ers than any preceding onei is, 
neverthelefs, very coniiplex, asin forming ihany of the letters 
the pen myft be taken* off the paper before the letter can be 
finifhed^ a& is the cafe in the », where the. p^.mull be taken 
off* to mark a point to difibguiH) it fromiher, to which letter 
it 0thdrwi(e^ould bear an exa^ refembhtlicc; the fame-can 
be faid4^ the cLaradet for.the^f, which mofl alfo have its 
point And the vowels in lus fyftem areallexprefied by cha« 
ra^rs^! which muft render it ftiU more t^ious to the writer* 

Mr. Annett foon after publithed a treatife on fhoi^ hand^ 
takQn*fiH>ra the former, but rendered a deal more -fitnplef, or 
rather t»o (imple. For many of the characters in his alphabet 
fire formed fo mueh alike, thaititxsimpoffibSeior a writer ia 
hade to mark the difference : thechara6lers foria, r, 2Vahd>v 
«re Qlkfonmed by ti (braight lateral firake, and o&lyidiftiiigittfll^ 
0d frdm each other by the^ length, which m^^ii.jifixtflarijjr 
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(mfular,4tffeyiiig<o^.ia tebgth^BiBCCial6i|tbofe£orif and/^ *: 
r Jm75.39.fiCF. Gttfvey paMi^cd ibbiveadfe^f 0to8ti»iid^ 
bck^^sm iitipDQtv«i9ft6oc on tliat <tf McMaibn, putiiiandriieac 
fl&y.yiew befofcv, aod wbowastkefiTftwho nuHbanyr^oos 
Membk iinproyea^iits id the > confer uAidn of tht dianaAetf 
finceMr.RicK :Mr. Giir{ie>tf8:al|3rhiiUet,.thottgh anj uu p ro y c i 4 
tneat on that^f, Mafei^, has^ .nbvetthelefst eigbt diaradtf& 
wiHck .have iogtes iil. them; beMes a cnried cbarad«r, a 
conlmoh round > hand' r, and. a' circular' charader with. Ii 
ftraigbt flrokftbefone it, irkc the Sgarc txo^ - : 

Mx, AngpU ui 1 7 $8) puhlHhedft fyfijesn of fiiort hand^ 
facing. an inaprovement on that. of. Mr* Gucne]^ and. m the 
ytsxc 1 7621, Meflirs^ Swaine and Sitoi pubBflied tbetr fjrftem^ 
which . Was aifot an improvvoient. on die fiune autHnir. Each 
c'f'thefe aiphabiets contain fix cbanaftera^vith an^ks.iatheip^ 
«he cinsujar or circled letter, ambdne like the fignre a o^t - 
' Sooaa^rthis^Mr.HodgfoapnbiiflKd'hu tnatifeiof.fhort 
hand, taKen>cbie4yirram Mr..Gttrney'«!aiphabet^ ba^bebqia 
i^ncat iiR|iAr0teincdt tfabreon : hisich^der8.aiie nivfis fioEifJi^ 
ibd, at tbe 'ftmetime, full as diifirrctit from eadt ut)ier:iali 
tfaofe of any a^habvt that liad been ;tnade :befoaetfafo laxtiht 
ke l|si» butitwo dhar^^rs which haire ka 2M^mikm\y,vn\jf 
vflte ciirled 'oiie^ and one lifcethe fij^tle to;' Hie. «therstui( 
finiplecory^aorftndghtlitvBs*; x. . j , ..;o..ii.:j 

Thaltev« Mr^dyrem, A. M.tbMbliAM las umv^iSuui 
iiand:ih 177^ w^ndt then^ coqfieftiiyg of no ahgalar^ior 
circular cbara&ers, ha$ no lefs than vmt'f&itttAm ONtipietify 
vdrkd dt one end,; whkh imift iienddrfaisffjrAem' vs|y icow^lex. 
aadtedi^ta* ' ' ■'• » •. 1: •.•'''. v''- ;:*■■•'.";[ -js ..2 ;i> 

. . In; 1 774, Mr-'Rilmev plibliftied ^treMlfetoniikoniliMldl in 
iviaiik te>&MtevilM£ nnprowed ciR: M 
<ltnly.reve(iitDrlKi^tin^cfff4n.liiaJal^haibrt i ^ t:. *r; ...t 
In i 776^m Wittiamfl»|>dblifliadibitfyftemi<^ fti^teubt, 
in whk|i<ilphQbe(!thdreafe aUioHelgbtinlcledoGharsifttta; ' ^ 

* •' * r ^ fiiOTt 



rr2 or nsBrM AKSiitf; * 

fiiort iumd^ in which tbe cHara^lers af« kU fiiDple, ftraighv 
or curve lines, except one curled €hare£te!ri>one circubr one, 
and a crois one. His alphabet is, thereforei •more fihople aDd*£t 
for pra6l:ice than that of any of his predeceffiMrs, and tbe letters 
are fitifideatiy different from each other lo prevent miftakes» 
Since Mr. Blatichard pobliihed hisfyihsm, feveral others 
haverappeared, which I have not room to aieation ; fufficeit 
to fay, that from that period- to the preient, modi if not ail 
the vrkcrs on the-aet have run into the oppofite extreme to 
the writers before his tioiey which is, that hf rendering their 
alphabetical cha racers /do^w^. In many modem alphabets 
ibmeof the cbara<^ers refemble each other fo nearly, that the 
writer, fome time after he has written his piece, is. often at a 
lofs to difcover the fenfeof the greater part of it. I bjive met 
with feveral. writers who have learned from Mr» Taplin'i 
fvilem, and have experienced this difficulty^ Mr. Tapliu's 
alphabet has not one angiedx>r compound cbafa£ber^ and only 
one fmall circular one for tbe letter s ; but then he has one 
chamber for two or more letters : thus,.^, J^j^y.and t^are all 
repreiented by a ilraigbt ih-oke in the fune pofition, and 
diftinguiihed from eaich other only by the jen^ith -nr holdoeft 
of .the ehaea^er: the &mc may.l)e.obrerved oftbe charaders 
ktT-g^Ji' if and X, which are alio ilraight lines in the ^me 
pofition L and though the iimilarity bttiveen tbofeand other 
characters in that alphabet may not beifoiap^ent whcii 
riealeKiisfisig^y, yet when fucb chancers codie in confab with 
others, it feldom .fails to puzzle its wrkf^^ mx^s^ he be^erj 
ccMW^etfiuit in the fyficm'* . . u^rt 

Mr. Tapiin's methcid of marking thevowekis fometiine&by 
dots, and fometimes by the (ituation of one of the ooofonan^ 

r have noticed the alphabeticai efaarafte«S'4>nly of the 
foifegedng. writers, without advening to their other charaAers 
for double and treble ietteti, words^ and pfaraies^ as thoft 
,€badider$ form the (tandard of each.wriier'l fyfienu . > 

Concerning tihe aJpfaabct I have here the hoiioiir to.peopofe^ 

Xnekjttfi jufi obferve, thatXhtreavoided allaiqptlv^ compound, 

' i % and 
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and circular .chai'a^ers^ ^nd ufed cnly one f url^ one, which 
IS for the letter ^/ .anil truft I have made then) fufficiently 
diftin£t in their forms. There are fome angled and com- 
pound charaders, ufed for the treble letters; but then it 
' fliouid be remembered that each of thefe chara<f^ers with a 
vowel point, will very often ferve for a whole word, and I 
was afraid, by indulging too great a (implicity in thefe ciia* 
rasters,,! might degenerate into the cpodern uniformity. 

Th(B method of marking the vowels by points, as I have 
bereadvifed, will be fuiind a very great faving of time. It will 
alfo afford thofe who can fo far depend upon their memory, 
an opportunity of entirely omitting them, till the writing be 
finiflied ; when, by an attentive perufal, the piece may hs^ve 
all its vowels marked ; which will render it intelligible to the 
tvriter at a future time, when he has,, perhaps, forgotten the 
fiibjeA matter. 

A PRAXIS, 

OF THREE LESSONS. 

On Modejiy. 

.Leflba.L-^I know no- two words, that have been more 
abufed by tbe dif&rent and wrong interpretations which arcs 
put upon them, than thefe two, Modeily and AfTurance. To 
fay, fucb a pne is a modell man, fomeum(» indeed paiTes for 
a good character ; but, at prefent, is very often ufed to fignify 
a Ai^piiliy awkward fellow, who has neither good breeding, 
polirenefs, nor any knowledge of the world. , . 

^gain^ a man of aiTu ranee, though, at firfl^ it only denoted 
, a person of a free and open, urriagc, is now, very ufuallyi 
supplied to a profligate wj .en, who can break through all the 
ruUs^oif d^e^ncy and morality withoiit a bhifh. 

I iball^ideayour, therefore, in this eflay, tp rWlore thefe 
WQrda td,theif true nie&iwng ; to prevent the idea of Modefty 
from being confounded with that of Sbeepiihnefs, andt« 
hinder Impudence frempaffing for AiTurance. 

Yot. L ■ P . Lcflba 
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Ldtbfi W, — If I were put fo defh^e Modefty, I would- call 
It the refie^iofi of an iitgienuous mitid, either when a man 
has commiited an a6Vidn for which he cenfures faicfiieif, or 
&ncies that he Is expofed to thecmfure of others^ 

For this reafon a man truly modeft is as much (6 when be 
is alone as, in company, and as fubjeft to a bhiiflii in bk 
ctelet, as When the eyes of miiltitudc» are upon him, ^ 

I do not remembier to have met with any indance of ttio- 
defty with which 1 arti (o well pteafed, as tiiat celebrated one 
of th^yoiing prince, whole father, bcin'g a tributary king tot 
the Romans, had leveral complaints laid againll him before the 
fenate, as k tyrant and oppreilbr of his fubjefts. The prince 
went to Rome to defend his father; but coming into the fe- 
nate, and hearing a multitude of crimes proved upon him, 
was fo opprelTed when it came to his pim to fpeak, that he 
was ufiable to utter a word. The llory tells us, that the \ 
fathers were more moved at this inilance of modedy and in** 
genuity, than they could have been by the mofl pathetic ora^ 
tion ; and, in ihort, pardotfed the guilty father for this early 
promife of virtue iti the foB, 

. I take alTurance to be the facurty of poflefling a man's felf^ 
brof faying and doing inc^tferfent things without any u^eaii- 
nefs or ertiotion in the mind. That which generally gives * 
hian afTurance is a moderate knowledge of 1^ world, but 
above all a mind fixed and determmed iO itfelf lo do nothihg. - 
agaifld the rules of honour and decency. An open and af- 
fared behaviour is the natural confequence of fuch a refblu* 
tion. A man thus arflied, if his %v6rds or actions are at any 
time mifiijterpreted, retires wthki himlelf, and^ from a con- 
fcioufn^fs of Ills own integrity, afTumes force enough to <fc- 
ipife the little cenfures of igtiorance and malice. 

Leilbh III. — Every one ought to cherifh and encourage m 
Mmfetf the modefty andaffurancel have here menitionred* 

A tmn without afliirance is liable to-be nrade vneafy by the 
folly ftriH-nature of every one he converfes with. A man 
without modefty is loft to all feufe of h6nitmr ami i^ue, 
' • * . It 



It IS moinetlKVQpcobahi^ M^K.lbe priqcf above ipentkHicd 
po0eiied both thcfe qu^ificatioi^ i^i a very eoRiDeikt ik^te^ 
Without airuiao^e be would never h^ve pndertakea to i^l; 
before the moft augqft amenably io the wprU ; without mo* 
4t&f be would have pleaded the caofe he hafi takeo tipu» 
bim, thotigh it had appeared/ ever £a icaudalous. 
.: From whiit has been iaid, it is plato, that modefty and af- 
fur^Ojce are both anaiable, aud may very well meet in the fame 
perfon. When th^ are thus mixed and blei>ded togetbcr» 
ibf y compoie what W9 endeavour to exprris when we % 4 
modeft afTurance ; by which w^ uoderfts^^ the jufl me^ 
betweei) b^Chfiitneis and impudence. 

1 iiialL conclude with obferving, that as the fame noan may 
|>e both modeft and ^urcd, £> it is alfo poffible for the iam^ 
pcrfoa. to be both impudent ajpd baflifuK , 

. We. have frequent inAapoes fff this odd ^nd of mixture i^ 
people of depraved minds and mean education ; wiui^ though 
they are not able to WH^ a ipan*s eyes^ or p#(|nounce a feu* 
tence without confuiion, can voluntarily commit the greateft 
^illanies or mofi indecent a6Hons« ' 

Su<;h a perfon ieems to i^ve made a refotution to do ill 
<ven^in fpitepf hiinfeif, and in flefiapce of all thofe checks 
and redr^nts his temper and complexion feem to have I|iid 
in his way. 

Upon the wb^le, I would endeavour to e(bbli(h tiiis 
inaxim, that the pra^iicc of virtue is the mofl proper metbod 
to give a man a becoming aifurance in his words and a<^ions. 
Guilt always feeks to ihelter itfelf in one of the extremes, 
and is fon)etinie$ attended with both, ^ 



I have, fqr the eaib of the learner, di^ributed all the jvovds 
of each of the foregoing leifons, into a regular order; and 
prefixed to each word, or phrafe, its number, as ips num* 
bered.in the plate; by which the charaders that cpmpofe it 
may befeen at one view, ' . 

Pa . ' ^ 
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In the firft leflbn is inferted' every confonant belonging to 
each word, with thepoint for every vowel ; m hich pra6\ice, 
sis was before obferved, the learner mud p.urfue, til! he be. 
very ready in both writing and reading all his cxercrfes. 
The firft ten words in this leflbn have their chara6^ers formed* 
leparately from each other. y 

In the fecond leflbn no more letters* in a word are Inserted 
than are abfolutely necelTary to discover the found. - The 
ixngle confonant marks are alfo ufed for the wofds, prepo- 
litions, and'terminatidns they reprefen* ; and the charadjrew 
for the double and treble letters. 

, The third leflbn is written upon the moft fl^Khed prin- 
ciples of this art. Above all the advantages which it pof- 
fefles, in common with the fecond leflbn, it has, moreover, ail 
the abbreviations delivered in the foregoing rules. And whic^ 
tples the writpr i^ould have very perfedly in his memory. 
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Arithmetic k the stficft neceOary of all the' r<W*s. 
Fffxim hence we auy i<rdO«nf for the perfe^on t^ Wtuch'this 
part of literature is biou^hr, above aiiy <>iJief,,bfwcb;Of 
nlathematlcal fckiii^e. 

Noutidn^ ilri<5^1y fpeaking, h that part of aHthivteCtc 
which teaches how to write any number by its proper cha- 
nt t^ers, or figures, and confequently in their due places; alfo 
to read, or difcover, the tr^e value of fuch nunaber^ when 
written. 

Ail numbers^ and the various combinatiotTs of them, are 
noted by thefe ten characters, i one, 2 two, 3 three, 4 four, 
5 five, 6 fix, 7 feftEfJ^-O'Wght^-'^nwfie^ ©^cypher or nothing. 

Each of thefe cbara<Eters, when ufed alone, Hands for no 
more than its own intrin(i5 value : thus, i (lands only for 
ohe in number, 2 for only i, &c. But when any of them 
ire joined to other figures, they together ftand for more than 
their own real feparate value: thus, i and 2, joined together 
tlius, 12, Hands for twelve; 6and£| joined together, (lands 
for65, fixty-five, &c* 
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In order to difcover the Taloe of any coRipounded num btr 
it miift be obfervnl^ ltm.\m flonbcr piatid in the firft place 
towards the right hand^ fiands for no mor^ than its real 
mtr>D(j€ value, but increafes in value in a tenfold propor- 
tion by every remove towardsT the left Hand: fbus^ in the 
nonrber 1 799, the firft f^ure 9 (buds for 9 oniy^ the fecoiid 
figure being in the lecond place towards, the left hand^ its 
value is increafed teivfoU; tbii* iii repreftnts Binety^ or ten 
tiineA lune ; which, with the ^i^egoinf; g^ ftaads foe ninety* 
nine. Agatn^ the figure 7^ which ftamcb ito the third place 
towards the left hatxl^ is incresifed to tfn ttfins aa> much as it 
would be if it flood in the- next iofefiof placev trk. where the 
laft- mentioned 9 ftand$: thus it reprefeiits feven JMindred; 
wbkrhy with tke two fore-mentiof led figure^ fiand for (even 
hundred and ninetiy-fffne* The figufe i, whicb fiauds in the 
fourth place, towards th^ kft^ h^md, 'h alib iricKaled ten titnes 
in vaii?e to what it iKoukl be if it tbaod, tt tftencfxt iuferjor 
place, where the J i^ptKcd.; in wiiicii faie it would repre* 
fent one hnndr^ f y/AerthSf }» tKe prdfeut inftance, it (lands 
for one thou&nd i. and with tb^ .pther ^ures reprefents one 
tboufandy fevei^hlindir^^ aiid ^nety-nrne. 

« 

Thb defpription ol lb«&uir foregoing figures may fbrve to 
give the uninfom^aukka of the value of figures, according 
to the different place'^th^v occupy in a coinpoancied number. 
For every remove-of a figure towards the left hand increafes 
its value to ten limes as much as before ; as will more fully 
appear by the following table, called the Nuowratioa 
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The Numeration Table* 

\ouf» 






(A 



(0 



s 

111 111 1| ll 

SUiiS S<*«9 u(mS uUi4 

III lil III II 
u% ill iH ihi^B 
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12 3, 45 6, 78 9, 00 8, 765 
4 3, 2 1 O, 1 2 3, 4 5 6, 7 8 9 
9, 8 7 6, 5 4 3, 2 1 O, 1 2 3 

4 5 6^ 7 8 9, O 9 8, 7 6 » 

4 3, 2 1 O, 1 2 3, 45 6 

7, S 9 O, 9 8 7, d 5 4 

3 2 1, O 1 2, 3 4 5 

6 7, 8 9 0, 9 8 7 

6, 5 4 3, 2 1 O 
12 3, 4 5 6 

76,909 
8, 7 6 5 

432 

In order to ttsid any number with facility and aafb, it is 
neceflary that the learner have all the iiRme:» of the numbers 
9t the head of the table perfe6lly in his memory, that he may 
apply them to any other number he may have occafion for ; 
calling^ the firft figure, on the right hand, units ; the fecond, 
tens ; the third, hundreds \ the fourth, thoufands ; &c. as in 
the table. 
. Thus, the bottom figure in the table, fianding under the 
place of unit8| is itfplf an upit^ or a fingle one. The next 

higher 
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higher number in the table confiils of two Sgures, t ^hd o-t 

the firft whereof fianding in the place of ten^, ftands for 

ten, being only a figuxe one: the other figures being a 

cypher, and in the place of units, (bnds for nothing, or nd 

mni/s : theie two figures, therefore, exprefs only ten. The 

next number confifts of the figures 432; the four being in 

the place of hundreds, figoifies io many hundreds ; the three» 

as many tens ; and the two,, as many units ; and is thus ex* 

preiled: four hundred and thirty-two. The fourth number 

in the table confifis of four figures, the firil whereof (lands 

in the place of thouiands; this number, therefore^ is thus 

expreflfed: eight thoiifand, feven hundred, and fixty-five« 

The fifth number has its highell figure iu the place of tens 

of thoufands, and is thuB exprelTed : feventy-eight thoufand, 

nine hundred, and nine ; it having a cypher in the place of 

teos^ which ftands for nothing. The fixth number confifts 

of hundreds of thoufands, and is thus exprefied : one bun* 

dred and tiventv^three thoufand, four hundred, andiiftv-fix* 

The higheft place of the feventh number is that of millions: 

it isexprefiled thus : fix million, five hundred and forty three 

thoufand, two hundred, and ten. The eighth number con« 

fifis of t^ns of millions, and is thus exprefied: fixty -feven 

million, eight hundred and ninety tlioufand, nine hundred^ 

andeiglKy-feven. The ninth number has \v& higheft figuic 

in hundreds of millions ; it is exprefled thus : threp hundred 

^nd twenty-one million, twelve thou (and, three hundred^ 

and forty-five. 

The fix bther. numbers are exprelTed as follows:— The 

tenth number: feven thoufand, eight hundred and ninety 

* millions, nine hundred and eighty-feven thoufand, fix hui^- 

idred} and fifty-four. The eleventh number: forty^threc 

thoufand, two hundred and ten million,^ one hundred and 

twenty-three thoufand, four hundred, and fifty-fix* The 

twelfth number: four hundred and fifty -fix thoufand, feven 

hundred and eighty-nine million, ninety-eight thoufand, 

feven hundred, and fixty.fjye. The tlurtecnih number : 

» ' nine 
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liihe miiiioo of niiUi&Bs, dght bondred and fevcoty^fix 
tbouftfiid^ iivcf fanndred and forty-tb«cc MnKkMsv two haadreil 
*iid t«ift tkoo£ind|^ one litnvired, and twemy-thiee.^ The 
fonfteenth mimlKv: Uuxy-thnit nnUmk'^f miUion^ ti»o 
kundred and teD.thoulaad^ one hundred aod twcntjrtthres 
anUioDs, four hundred and fi%«fix- cbou^Mid, ieven Imtw 
dred!y and eighty-nine. The fifteenth aitinbert one bundled 
and twenty -three imtUon of miUions^ loUrl^ndred and fihy- 

' £x thoofand^ feven Kundrecf and eigbty-nine milikms^ ntoet^r* 
e^ht thcKiiaod, feveu hundred, and fixty-ftve* 

} have, in the table, diflioguifiied evt^y tiiree%ves by a 
pointy, or comma, beginning at th^ right hand, a» is; genendlj^ 
done ID pubUc offices, and by nien of extend ye buEoefs. 

This method allb affcHrds aa eafier way ef envmeratriig 
BBmbess, than by the foregoing table, na every three l^rea 
may ha>e a common fomanie appropriated to tliem (mfefted 
in Italics at the head of the table), be0des their naiiiel of 
YMiltji, tens, and htrndr^S': thus, wheo the learner ^n eim* 
mefi^e the firft three figures in a niHnber,. and knpwa. the 
proper furname to apply to each three figure^ he may eB»v 
merate any number^ however large. The firft- three iginca 
on theright haiK) have no fi>man>e, a^ they: Hand ^mply &r 
units, tens, and hundredr; but the next three figures have 
the fbmame of ik^/ands ; the next three liawethe fiii?name of 
mittims'^ the next three, tJUufiif/Js^of millinu / and due other 
^ee ligi»res have the fumame of miiUms tfmUims. Tbos^ 
to repeat the higbefl nunober in the table, beginning at the 
kit hand, I iay^ one hundred and twenty«three (to which I add 
itsfmmameof) mlHIonof noilliotiB^ four hundred and fifty<r 

" fx (with ksfurnanie) thoofands of millions; fevea hundred 
and eigbfy-nJne (wlth'its^ fumanne) millions; nioety.eight 
(fiirname) thoofands; feven hundred, and iixtV'ftve. 

I have been *ore particular In the defcription of theNu^ 
meration Table, as it is generally found the nnioft difficult <rf 
^)\ the tables in Amhmctic to a learner ; and fe vera! perfons 
w^ have arrived to a tolerable proficiency to thia fcicnce, 

arcj 
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are, neverthelefs, verv iinperfedly acquaintod with this cnoft 

effential part* * ' ' 

Befides the foregoing ten cfaaraift^tS' ufed tocxprefs mini* 
bers, there arc alio ktters ennptoyed for the" fame purpoie^ 
called Numerical Letters. This was the aricient method of 

txprd&ng numbers, and is (lill made ufe cf frequently, in' the 

title-pages of books,' and in funeral moaumeats ia Komadl 

Cm ' ' ' J 

nifiorf , to expreis the date of the year« « 

I, fiandsforottfr. > ICGCCCI3D33D, tenftai* 

¥, .five. '^ ' '" ^red tfaoufajwl, ar ii'fa^i^ 

t, fifty* • ' - ' 'The teftCTs MDCCCVTTI 

(D, an hundred* • exprefsi'the n«imher'i^o6, the 

D, OT JO, five fiiHiilf<ied. ^tt of the preieirt' year — 

Mj or CIDv a'tboui^iid; M Ihtacling for^ofie l9j<m(ami| 

iOO,. fivethoufimil^ ' D for ' five hoodrc6, CCC 

^CiOO; ten thoiirmid* three hundred more, which iff 

IDDO, fifty thoufand- efghthUndrcd,ancl'V HI eight; 

CCCCiDO^O, a hundred together one thonfftttdy cjuhr 

thou rand. hundred, and eight. . 
lOOOOOf fiv« hundred . 

thfKM^nd* 

' <■' 

If a letter or letters of inferior value follow one of fliperior 
value,, ttvy. arc to be added thereto : thu^,' VI iig^itfy- fix, 
VII fevcn, VII I eight, and DCG feven hundred. But wh<rn 
^ ifectcr ot.uiferior vaIuc U .pbccfi before <oir««'/>f>f^ptrioi: 
yalue^ kk tbe^^Xp be deducted theri^friH" : th«s> IV.figmfjr 

four, iXpipefjSrL forty, CDiourhun|lfcd|^^<;. , . ? 

. » ' , . . ' • 

- . .,r» - , • ' I .-•••/•,' 

, ^ I I 1 * . < • - » 
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OP ADDITION. 

Addition is tfiat part of arithmetic ,w,hkhtedches how 
to. add two or more -nimibers or fums together, in order to 
dilcover the total, or value of the whole. 

Addition of whole numbers is principally divided into two 
parts : namely, Addition of numbers of one denomination ; 
S^rAdditionof nnmbepsof divers denominfltion^* 
^,,. Addition of numbers ^ one denomination confifts in add^ 
ing together (implenura^tjcrs or figures; in which it ai^Jbc 
ftrii^iy obfcrvcdj.tW thp = ^nirsare to be fet dire(fVh^ under 
423ch otbf r, in the fanief column ; the tens, ih iike mant»crj 
imder each other ; the. buudceds alfo undi^r each other; the 
thonfands alfo, tens of thmifaiids, apd^tiio&'of ^rery degree, 
are, all refpedtively to be pfeced in thejr refpediv^ pUcc^ 
from the right land, to which the^r rank entitles ihem ; al 
10 the following examples ^>^ , . • • -; 

y^^^ * ' /• . . ' OoJIqms. . » 

^7^ 12473 Jt 

^39 642943 

?3 713 72657^ 

17 604 812973 

49 830 861413 

54 / . 135 9636;au 

~ • ^00 34736; 

J2l , ■ £79^ 4479675. 

'The feveral numbers to be added together being fet dowa 
in a. regular order, as feen above, they are to be added toge- 
ther ; Beginning at the bottom figure on the right hand, and 
proceeding upwards, till you have added all the figures in one 
column together ; then place the firft figure on the right 
baud, or unit figure, of the fum fo found, under the fame 
column, carrying the remaining figure or figures, if any, to 
be added to the next column: having difcovered the ainount 
0/ the* fccond column, place the unit figure alfo under. 

a thq 
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tht fMie- coUtmn, addflig 'the other figure or figures to the 
i]ext;cdumn, proceeding in this ipauner till the whole be ' 
finifhed) and fetting dovirn thetotal amoiint of the lafi column ^ 
under the fime. ' 

-ThviSf in'the firft example, I fay 2 and 4 k 6^ and 9 b 15^ 
and 7 is 8ft, and 3 k 2;, aiid 1 is 27, and i isftS; this beinj' 
the amount of the fitii cbtmin^ I fet doWn 8 (which is the 
^re In the place of units) under the fame dolumn, and carry 
the reihdning figure 2 to be added to the next columb, faying, 
2' and 2 is 4, and '5 is 9, and 4 is 13, and i is 14, and 5 Is 17, 
and I is xS, and 2 is 20^ the whole amount of the laft column f 
wherefore I fet it down mider the coluthn, and the tbul iar 
thus found to be 2o9; • ' ' 

" Proceeding in the fame manner, in the fecond cxanfple, 1 
iky 5 and 4 is 9 (for tbeo (hnds for nothing), ar»d 3 is i^, 
and 9 is 21, and i is 22 ; wherefore, I fet dowti the 2 under 
the column, and cariy the remaining 2 to be added to ^he. 
ilext column ; faying, 2 and 3 is 5, and 3 is 8, ahd'i is 9, 
and 3 is 12, and 7 is 19, the amount of the fecond column ; 
wherefore I fet down the 9* tinder the ^)umh, and carry the 
temaiflidg figure 1 to be added to the next column, faying^r 
^nd I is 2, and i is 3, and 8 is t r, and 6ns' 1 7, and 7 is 24, 
and 2 is 26, and i is 27, the amount of the laft column, and 
10 be fet under the fame ; wherefore the total is 2791 (twa 
thoufand feven hundred and ninety-twb). 

In the fame manner the third example is wrought ; is alfo' 
the three following; in which the operation is purpofely 
emitted, for the praAice of the learner. 



Gallons. 
> 71)640 1 7 

43706125 
94518740. 
2099181 J 
' 58997252' 

^55t227<;^ 

o820^6dSv 
froof 300000700 Proof 2»8 a4714 7 



Yards, 
12794368 

> 64368901 

20.107036 

45736298 

' ' 124^092?' 

;-^ 72976617 

Totai 228447 1 4^ 
' 11 
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16729420. 

1^^090736 
67142617 
^4298064 
29020721 

T0tal2£»2£O9^£. 

Proof 2 AX 220062 
Jilifrc 
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' CQlumUi ip ai\^ fgn^ bsis a c^pt^ in thfi^pbucie pf.iimitty foek: 

the. three lad examples. - -f. . !; • :- 

The three laft examplef arc Brq«i54r-wWri> kdoti^ in,t6b 
maimer : after the tqtal is found ;ac:qoFd|t|{ t(h tb^^r^io^ 
rules, and.plj^d in .the &i^ of..Ae;t)ifpf^*;bq^o«Jineifi tM] 
top line of tlic fim.is ,to be feparat^^j^a Ii<i^dn^vrA.U|4ef: 
it^ the remaining,p^ of the fum caft upt. and j^he imf^Wi 9(> 
it placed under, the. aforefaid total j' tl>is.4a4^aH>|injt9. a9d..tbe. 
top line of ^e fuos^^rp then to be ^dc)fd togethfii: i a^^ if* t^^ 
amount, of thpfe.. tv|L;o lines be equ^ to. the .to|sd |n. thftiirft/ 
bottom line, the fum is rightly caft up ; <>thcrwiifi;nq|<" 

AU other ^n^sM additiop^.areaoteproved la a fiiniVur 
Kianner, whether they be of one den909iK)attO{i or of diyeyr. 
denominations* • . 

Addition^of divers denominations ^onfifts in addii^g toge-, 
ther numbers of: different denpn;iination% whether they be. 
money, weights, or meafures^ 

Before the. leaner proceeds to addition of mooey, it is 
neci^frary that he have the foUoT^^ng tabl^/ by. heart j called . 
the P^wtf TM^ and the S/iiUh^ TahU., 
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• In'admtion of divers de'noirtfhations, thofe numbers whicK 

'tt'eXf? tfie Tame dehorhfnation are always placed in the fame 

<c6lAmti, atid thdr name or'nferk generally at the top : thus, 

' in tisd^itidb of money, the pounds are placed in one column, 

with an £ at ihe top for it^ray the Latin word fbr /tounds; 

'ibe i&iflmgs iif another column, with an r at the top for 

^/f^idiy the'Latin w6rd for JJiiilltigs ; the pence alfo by them- 

felves, ik ahfxberxroKirKrf, WitbaVat the top for JenarL\ 

theLjitin for pentt r anfl fometiires^ the fartWngs are placed 

"ih b'ftpa'i^te column, >ith a qr, dt the top fo** quaArans ; but 

ithii ftkSft'ge'nert^lrule IS, to place them ittiml^A'atdyafter the 

^feie*,'^^ a-ffaakJn of -« pcritiy: thus, J for 6n^ fourth part 

'4i a['^)tfi>tt5^, or otte farthifcgH f| -for dnc half, -or a'halfpehny : 

;^<fbr dl^ee 'fourths 6f ^peflhy^ or three farthitog6 1 iasiti tQe 

•^ItoOAlf 'eladfplte ^J^ 

liTTJTTJ .136' 4 o .2%%' 8 7i 

.P .7, 9 s^o I ^i 176 1% loi 

%b io 4 ^66 19 ioj 238 17 II 

'5 ti; If iox 7 9I 734 H 7i 

. 1^ ^7; i .24 p oi 814 17 10 

47 8 ^ 75' 6 3^ ^^z II 9i ; 

52 M 10 .> 77^: n . ^ 3449, o ll{ 



• -In k'dHitfoir of numbers of Svers denominations, thJs Is the 
fintM rule ':-^To begin dt the right h^nd C6lijmn, or the 
fcbHimii'^6f tbe Itafl dendmihatibn ; adding all the numbers ia 
IJw laid column «|l|pther, and obfcrving how rtidny units 
therb be in it of the next higher denotninaiioh, and hbW- 
tiiiith f^iktphs : the b^^crplbs Is to' be fet dbwn under the 
line, and the units of thetifext denomination are to^be addei 
to f be Aext cdltuiih. The next cWi anus bekig caft op, it muft 
>, .1 R 2 ^^ 
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alfo be noted how [many uriits there are in it of the next 
higher denomination, and how much averplus : the overplus 
}s to be placed under its own cohimn, and the units of the 
next denomination added to the next columui as before; 
and fo on to every new column* 

Thus, in the firft of (he thrpe foregoing examples, I b^n 
with the unit figures of the loweil denomination, which is 
pence, faying, x and z is j, and i is 4, and 4 is 8, and 9 is 
X 7, and 2 IS 19, and 9 is 28 ; to which I add the tens in the 
fame column, faying, £8 and ip is 38, and 10 is 48* and xo 
158; now, by the pence table, I know that jo pence is 4 
ihillings and 2 pence, therefore j8 pence is 4^ihilUngs and 10 
p^nire : thUjS, I mufl fet down the 10 pence, which is the 
overplus, under the fame column ; and the 4 (liillingif^ which 
are 4 units of the next higher dencuninationi I.carqrtohe 
added to the next denomination, faying, 4 and 913 13, and 
7 is 20^ and 5 is 25, and 7 is 52, and 6 is 38, ^Qd,7 i& 4j; 
to which I add the tens, faying, 45 and 10 is $5, and .10 is 
65, and 10 IS 71; : now, by the niillipg table, Ifind tliat 7 J 
ihilling5is5^pounds 15 (hillings^; iht i; (lifllings ate to be 
fet under the column of /hillings, 'and the 3 p6unds, being 

units of th/?tiext denomination, viz. pounds, are ^o Jie added 

» 

jthereta: and the pounds, being the laft and higbeflr^enomi- 
nafibn, are t6 be added together as fimple numbers of pne 
denom?nation,"^nd the total placed under the fame ; thus the 
total is found to be 52/. t j/, io</. 

In th^. next'example i begin wiA the farthings, being of 
the loweil denomination, faying, 2 farthings and. 2 is 4, and 
3 i* 7f 9nd I is 8, aivd z'ls xpi 10 farthings is 3 pence find 
2 farthings 5 the 2 farthings is to be fet under the line 9s 
overplus, and the 2 pence is ta be added to the column of 
pence, which, added up, anvjunts to 43.|)ence, which is j 
^fliillingsand 7 pfnce; the. 7 penq^ is to be fef. unjler thf 
column of pence, ^nd the j fhillings is to be a()dr^ to th^ 
column of {hillings; in which cokinm, with the 3 ad4ed« 
tt»efejs jr5 fiiilliiigs, qr j pounds ^5 (hilljagsj the 15 (hil^ 
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lings ffiuH be placed under the fliilllngs, 'and the 3 pounds 
added to the column of pouxids, and t!^ ptigindi added 
together as,before, and the total placed underneath : thus the 
amountof thisfuni Is 778/. I {/. 7|</i 
- in the fame manner the third, and every other fum inthtt 
part of addition, i^ to be wrought. The fums are sdl ready 
proved, for. the eafe of the learner. The line under the total 
ihews the amount of the fum without the top line: the 
i)ottom line (hews the amount of the Hne juft over it added 

« 

to the top line of the fum, and proves the work right^ ty 
being equal to the firft total. 
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Addition cf Avoirdupois Weight. 

« 

By this weight are weighed all kinds of goods whapteTCr^ 
except bread, gold, Qlver^ and precious (lones* 
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4 quarters make 
x6 drarAS' — 
16 ounces — 



jS pounds, — 
4 quarters — 



« 

1 dram, . — isarked dr. 

I oiince^ -*^ 

I quarter of a hundred weigbl^ 
1 hundred weight| — 



li. 



»o hundred w«ig|it i ton, — 



J, 



Avdirdupois weight Is drvideil into tWQ parts, called the 
ipreater and the lefs. Avoirdupois the greater confiRs of ' 
boodreds, quartei^, and pounds: avoirdupois the lefs is 
£vided ioto.p^unds^ owi^e$| and drams. 
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- -^yiiefe^^^ramples are i^rFought In fhe ,lame manner as t&e 
fomier; bUTtiaving a regard to fhe avoirdupols;tab]e, inftead 

^of ibe pSnce table. And tlie number of units in each 
«et4»fil$)-^whi€h compel^ an unit in the next higher CDlomn, 

, is placed at the head of the column : thus, in the firft ex- 
ample, as 28 is the number of pounds which form one 
quarter of an huodred^ k is, placed over the column of 
pounds ; and 4, which is the nudnber of quarters contained 
te'Sfft hiindred, ' b placed Ovcrthe column of quarters. And 
in the laft example, 16 bemg the number of drams contained 
in an ounce, it is placed over the col.mn of drams 5 and, as 
it ounces form a pound, 16 is placed over the column of 
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OHaces ; ^and the like is obfecved in addition of odi««'weigbcs 
and nueafureSk 

Iathe>fir(l af thtleiex|implps>tho«unfil»er of pd«nds ia tlwd^' 
^xSk:cokunn iaS^f which is. 2 qtior^rs, and 6 potmds'over^ - 
the.6 is. to he.fet under the pounds, and 'the 2 quarters idded 
to.theiGoiaaniiof quarters^ whichy mth the amoutit of thc'i 
wM^^ cohfmn, is 13 quarters^ wbkh is* 3 htindre(f$; aiidk *'- 
quarter;, the. J .quarter isto b^*fet jonder 'thef' quaniifersj i^ 
^the 3 hundreds added to the next column, and the v^^ile-'' 
amouitt.is found Xo^bty^nzie^ ifr. 6U: - c' : !l 

•»'.., 'I ' ' . , ■ . • 

\ 

' AMvRm of Troy If^eighi. 
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By this weight are weighed bread, gold, filver, and pre* 
cibus flones.^ . Tbe^ifpal deno(Qi^i\atio9$ are p^f^d^ ounces^ 
peimyweightsj and' grains. 
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The Trey Weight Talle. 

d4 grains make ' i pennyweight. 

ao jpennj^wpig^. ,. , rt ^m^^ • ' <':/iJ vT 

12 ounces .. . ,i..pQHiidtr^y;.fi - 



' 12^ 20 24. 12 20.24 


ta.ao 24 


lb. ox. pw* jr. IB, 0%, /wy. gr. 


/^« 9Z» fnO* gT^ 


4 9 I 17 . ••^'' Iflf 7 II 21 


32 .9 2 20 


d 7 19 7 .' 24 8 12 19 


i;4 810 


7 17.^:.^, s /' 19 a ^9 8r 


47 19 ^! 


z 2 12 9 . 20 10 77 


39,., « 12 « 


10 14 20 ;;^ II 6 iz ' 


249 .,4 10 10 


4 11 lo'trv-" /• 14 10 ij"^ 


3'47 709 


7 4. 3.\:^v -A /i;. »^ 10 la^. 


55«-9 «9 I 


a8 10 iQ 2 102 3 8 22 


1429 b 6 _ I 


i- ' -: -T-n n:- .fl!!.' V'-: ti- ■ -.. 





* The goldfenfths divide the pound tioy Intd 12 marks, inftead'of 
•miii : and fa^h matk into 24 cants ^ and each carat into 4 grains. 

Thcfc 
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Thefe exampkrs are wrought according lb' the general rule 
given in the former part of this fe^lidn, and ,in the fame . 
manner as addition of avoirdupois; but, paying a ilri(% 
regard jto the table, or the figures at the head of each colimin* ' 

iNote* That the pouud avoirdup>ois is heavier thaii the 
pound troy ;. but the jroy ovrnce is heavier than the avoir- 
dupois oonce, for i/^» %oz* i2pw. troy is equal to a pound 
av3ou6upor&; and a poiiad tr6y is about i3oas. 2f</r. avoir- .' 
dupois» 

It is unnecelTary to giyr examples .of the .other parts, of 
addition, concerning apothecaries* weight, liquid, dry, and 
long meafures, &c. as the (am^-fnethod ferresfor all of them; 

bavihgrefpedt to the table belonging to each. 

• ■ . • ' * . ' - 

,'. ■■ ... 

The Talle of Apothecaries* Weight. 

* - ' * 

so erains make i fcruple, marked 9. 
5 Icruples — ^ . i dram, . . . , 5, 

8 drams ^ z ounce, *^ 

lA ounces — i pound^ 

Sj this weight apothecaries mix their drugs ; but they arff 
Vought and ibid by avoirdupois weight. 

Tlie Table of Wlol Weight. "• 

7- pounds make ' i clove. 

2 cloves, or 1 41b. , . i (lone, 

2 ftone, or 281b» 1 tod. 

6 tod and a half* i wey, or xRtlb. 

2 wcys, or 3641b. 1 fack- 

, 12 facks — i lad, or 43681b. 

24^ lb. — I pack of wooU . \ 

Nete*- That a ftone is gencraHy 1 4lb. in moft parts ©f 
Englaitd ; but among the London butchers, i{ is oc^ly 816* ^ » 
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SSSES 



The Table of Cloth Meafure. 
4 nails) or 9 inches jniake i quarter pf a yard. 



4 quarters, or 36 inches 

5 quarters, or 45 inches 

6 quarters, or J4 inches 
3 4uartei:s, or a; inches 



I yard. 
I ell Englifli, 
1 ell French, 
z «11 Fknufii. 



The Table of JVine Meafure. 
S pints make ; i gallon. 



42 gallons — 

63 gallons , — i 

84 gallons . — 

2. hogftieads — 

2 pipes, or butts 



I tierce. 

I hogfliead.^ 

I puncheon. . 

I pipe, or butt. 

1 tun, or 252 gallons. 



N9te. ThatTwcet bil hkth only 236 gallons to the tun. All 
l!<Juids are meafured by wine meafure, except beer and ale. 



Ale or Beer Meafure. 

« 

8 pints make i gallon. 

. 8 gallons — 

2 firkins — 

2 kilderkins — 



X firkin. 
I kilderkin. 
I barrel.' 



ij barrel 



— I hoglhead. 

The ale and beer gallons are the fame ; but the beer firkin 
contains 9 gallons ; confequently, the kilderkin i8| the barrel 
36, &c, ^ ^ 



iff a Tun of W'ine there are^ ' 
2 pipes, or butts. 
6 tierces. 
2 $2 gallons. 
504 potties. 
1008 quarts. 
2016 pints. 

Vol, I. 



In a Pijie^ or Buit^ the^e are^ 
2 hogsheads. 
% tierces. 
126 gallons. : 
. 2^52 pottles. 
504 quarts. 
1008 pints. 

In 



'--- 
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In a Punchean there an* 
' 84 gallons* 
168 pottles. 
336 quarts. 
67a pints* 

/« a Batnl tf hetr there are^ 
fl kilderkins. 
4 firkins, 
56 gallons^ 
7a pottles* 
144 quarts. 
a88 ^inte. 



Ih a H^gfiead there are^ 
63 gallons. 
1^6 pottles, 
aja quarts. 
504 pints. 

//I tf JJarrf / ef ^ tXer^ ^^% 
ft kildctiLins. 
4 firkins. 
32 gallons. 
64 pottleSf 
128 quarts* 
256 pints. ^ 



The Table of Dry Ifieqfiire^ 



2 pints make 

, 2 quarts — 

a pottles — 

a ^gallons — 

4pecks — 

5 pecks -^ 

5 bufliefe — 

4 bufliels -^ 

2 combs — » 

4 qnarters — 

♦ 5 quarters -^ 

2 weys — 

4 fets or vats, or 36^ bufhels 



I quart. 

I potde. 

I gallon. 

1 peck. 

I buiheli land meafure. 

z bufhely water mcafure. 

X fack. 

t comb, or half quarter. 

X quarter. 

X chaldron. 

X wey. 

X laft| or 10 quarters. 

1 chaldron. 



Note. Thai in wheat flour there are always five bufhels to 
the fack : and fait and fea-coal are heaped, or elfe there art 
five pecks to the bnlheL 



Ih 
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In a Lajt there are^ 
ft weyjj. 
10 quarters. 
80 bnihels. 
320 pecks. 
1280 pottles. 
ftj6o quarts. 
^120 pints. 



fy ^ fTty there are^ 
5 quarters* 
40 bulhels. 
160 pecks. 
320 gallons. 
640 pottles. 
it8o quarts. 
2560 pints. 



Long Meajurei 



3 barley-corns. 
12 inches 
3 feet 
.3 feet 9 inches 

6 feet 
5} yards 
40 poles, orp»t:he$ 
8 furlongs 
3 rniles 



make 1 mcK. 

•*« I foot. 

— I yard* 

•-« r ell Englifli. 

— a geometrical pace;. 
-*- z £uhom. 

-• z pole, perch| or roci. 

— z furlong. 

"^ z English xzuJiT. 

^— z league. 



8 furlongs. 
320 poles. 
1 760 yards. 



Jit 'a Mile there are^ 



({280 feet. 
63360 inches. 
190080 barley-cornsi 



Land Meofiare. 

make 1 pole, perch, or rod^ 

•^ . z rood, or quarter of 



Sl yards 
40 iquare poles 
x6» iquare poles — • z acre. 

80 poles in length, and 2 in breadth z acre. 
40 poles in length, and 4 in breadth z acre. 
4 piDles in length -^ ^ z chain. 

10 chains in length, and x in breadth i acre 



[an acre. 



The 
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The Tabl^ of Time. 

60 feconds n^ake i minute. 

60 minutes * ' , . * — i "hour. 

24 hours ' ' i — I day, natural. 

7 days — I week. 

4 weeks ' — i month, lunar« 

13 months, z day, andn^ar 6 hours- i folkryear. 

> 

In a Year there are^ 



13 months, i day,* 6tiours, 
52 weeks, I day, 6 hours, 
365 days, 6 hours. 



8,766 hours. 
525,960 r»inutesi 
31,55 7,600 feconds. 



Note, The folar year is divided into 12' unequal months^ 
called calendar months, according to the ancient verfe, which 
may ferve to imprefs the number of days each month cori*^ 
tains, on the memory : 

Thirty days hath September, 
April, June, and*Novcmber; 
• * February hath tw^my-eight a^onc, 
And all the refl h^ve thirty-one. 



' ■» 



t 






1 
> 


1 
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SECT. 


III. 


OF 


SUBTRACTION. 



Subtraction, vulgarly called Buhftraiiion^ ieacheth how- 
to take a lefs humber from a greater; and (hew^th the re- 
mainder, excefs, or difference. Thus, if I take 7,from 9, 
there will remain 2. * 

JRuU. Place the lefs number under the greater; obferving, 
that the figures of each denomination in the lefs number ftand 

direftly 



\ ♦ 
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dire6tly under the figures of the fame denomination in the 
greater number; that is, the units under units, teas under 
tens, and pounds, iliillings, pence, ounces, drams, Sec &c. 
directly under the fame, as in addition • Then, i>eginningat 
the right hand, or the leaft denomination, take the value of 
each figure in the lefs number from that in the greater num* 
ber, which fknds dire^I y over it ; fetting down the remainder 
underneath.' Proceed in this manner till the work be finiflied. 
But if, as it frequently happens, any (ingle figure iatlte lefs 
number be greater than that in the greater number, from 
wbicli it is to be taken ; an unit is to be borrowed from the 
next figure towards the left hand o£tbe greater number, and 
added to the upperhioft figure, that the bottom figure n^ay be 
taken therefrom; which borrowed unit muft be paid, or 
added'to the next figure of the lefs number on the left hand. 

I • r ' » 

Examphs* 

From 6954 . • 1 729886 570S903 70 greater numbers. 

Take 5443 . 10^8907 12840349a leffl numbers. 

Kcm. iqiz . 630979 241B86878 

Proof69^4 • 1739880 370290370 

■ » ■ '^»™-»^ ' 'I 

To fhe.W the ufc of this rule, 'J' iay-^Suppofc a merchant 
owed 6954/. whereof he has paid 5443/. : to know what re- 
mains to be paid, the fums arcto befet orderly one under 
4lie other, according to the foregoing. rule, and as feen in the 
examples : then, beginning with the unit figures, in the' firfl 
example, I fay, take 3 from 4 and there remains i, which I 
fet under the line j next take 4 from 5 and there remains t, 
which is alfo fet under the line ; again, take 4 from 9 -and 
there remains 5, which muft be fet down as before ; and, 
laflly, take 5 fron\6and there remains i : thus there remains 
due 1 5 1 !/• 

Subtra6lion is proved by adding the remainder to the lefs 
of the two given, numbers, and if the total of thefe two num- 
bers amount to the exa£t fum of the greater number, the 

work 
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work IS right ; otherwife net : tbus^ in thb example, I add 
the feottindcr i^nL to the kf$ number 5443/. and the 
amount is 6^^^* ; the fame as the greater number* 

In the fecood example^ I begin with Uie voitSv a» before t 
laying, take 7 from 6 1 caoaot, but by borrowbg i from xhm 
next figure |3, al)d^yhich added to the 6 makes j6(the 8 
being the next fuperiorBWnbtr)^ Kay^i 7 from 16 and there 
remains 9 ; then, for the x that I borrowed, I carry i in 
return to the next figure of the le& nuittber, iaying, i that I 
borrowed and o is but i^ therefeee^ 2 from 8 and there re* 
mains 7; again, 9 iirom 8 I caimot, bot borrowing i as 
before from the next figure, 1 fay, 9 from t8 and tbeve ie« 
mains 9; then for i that I borrowed, I muft add 1 to^iir 
next figure 8, fa)'ing, 9 from 9 and there remains o (whicb 
may alnrayaljetione when the two figunes are the fame); 
again, 9 from a J cannot, but 9 from 12 (borrowing x from 
7) and there remains 3 ; then i that I borrowed, added to 
the 0, and taken from the 7, there xemains 6 : thus the work 
IsfiniQied. The proof demonflrates it right. 

Proceeding in the fame manner in the third example, I fay, 

^ from o I cannot, but a frqm 10 (borrowing one from the 7}, 

th^re remains 8 ; thei> i that I borrowed and 9 is 10, zo from 

-7 1 cannot, but lo from 17 and' there remains 7 ; again, i 

•ehat I borrowed and 4 is ^ 5 from 3 I oannof, but 5 from 15 

Xi^rrowing i) and there itmains 8; then, 4 from o (or 

mithing) I cannot, but 4 from loand there remains 6$ ags^iH 

I,. tliat I borrowed, fix>m9 andthere remains8 ; and 4 from 

zo and there remains^ ; and i that 1 bonx>wed and 8 is 9, 

^from 10, and there rcmams i ; and i that I borrowed and t- 

is 3 from 7 and there remains 4; laftiy, z from 3 and there 

remains 2. 

Mere Bxamjdes^ 

From 178927 22574390 13942683 greater numb. 

Take 147839 210786^ 734098 lefii numbers. 

&em> 3 1088 20466 j;a 7 13208^^ 

ftooijj^gzy aag 74390 1 394^683 

1 The 
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The number -of years fince any event happened, may fae 
difcovered by fubtra^ing the date of the year the event hap» 
pened from that of the prefent yean Thus :— 

Theprcfentytar t«og Spanlfh \'^?$ Gunpowder \ J |^? 

The fireofUn^QD 1666 il^^^^^^S^^ Tiiafon /^ 

Veais fince 142 xio 203 

?roof 1808 " 180? *7»o5 





20 


124 


/. 


/. 


d. 


123 


H 


7i 


ITI 


'9 


9i 


II 


H 


loj 


ia> 


14 


7i 



Siibtradion of divers denominations is performed upon the 
fame principle as fubtrafVIon of numbers of one denomination. 
Obferving, that when an unit is borrowed of the next higher 
denomination, it mud be confidered according to its true 
intrlniic value, and muft be repaid to the lower figure of the 
fame denomination ; as will be feen in the follow ing exam- 
ples :— 

20 124 

Money owing 17 14 9^ 
' ■ ■■ paid 10 10 6| 

Remains 7 4 2| 
Proof 17 14 9I 

. lathefirftof thefe examples, beginning with the farthings^ 
I fay, 3 farthings from 2 I caonot, but borrowing an unit 
from the next denomination, or z penny from tlie 9 pence 
(and which added to the 2 ^rthings makes 6 f^bings), I fay^ 
3 ftrthings from 6 farthings and there remains 3 farthings^ 
- which I fet under the ^rthings ; then for the unit I boiirowed 
of the peiioe, I add- 1 to the 6, faying 6 and i b 7 } mw 7 
from 9 and thane remains 2; then. 10 frpnor 14 and there 
Temains 4 ; laftly, 10 from 1 7 and tfaereremains 7 > tbu« the 
remains is 7/* 44. a|</* which is proved in the example* 
, In the fecond example, I fay, z iarthiitg from 3 and there 
fi(nnaiti8 or farthing^, or an hjjfjpenny; which I. fet down in 
j|s proper place, viz. under the denomination of farthings ; 
^ ihen>9 from 7 1 caanot, wheiefore borrowing i (hiiliDg from 
the 14, and adding it tattie 7 pence, wl»ch makes 19 peace, 
Ifaf,9from 19 a»d therfc remains 10; then i tlat I bor- 
rowed 
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w 

rowed and 19 is 20,^20 from 14 1 cannot, wherefore Lborrovir 
I pound from the pounds, which, added to the 14, makes 34 
fliillings; therefore, I fay, 20;from 34 and there remains 14-; 
then I that I borrowed and i is 2, a from 3. and there re- 
mains I ; and. I from 2 and there remains i : thus, the an- 
fwerlp this fum is 11/. ij^s, iQ\d; and its proof, under the 
anfwer, fliews that it is right, 

4 • 

More Examples. 





20 


124 




20 


124 


• . 


20 


"4 


£■ 


J. 


d. 


/. 


'J. 


d. 


/. 


J. 


^. 


Due 174 


10 


9f 


U5 


6 


lol 


1294 


^9 


loj 


Paid OQ 


17 


10 


1 10 


T2 


ni 


100 [ 


19 


I of 


Remains 74 


12 
10 


^4 

9i 


34. 


13 

6 




• *93 





°* 


Proof 174 


1294 


•9 


lOj 



If the money paid be paid at fcveral times, the fums fo 
paid are to be added together, and the total fubtraded frotn 
the fum firfl due. 

£^ s. d. 

Due 14.C IQ 6 Received 1 120- 10 o 

o 10 6 
10 8 8 
12 12 o 
20 19 10 

900 




PaidatfeveralJ 30 ' 9 8 . ^^^^ to feveral 
times \ o 10 6 perfons 



Paid in all (;9 



Paid in all <; ^ 


11 


Reds due. 1064 


1.9 


Proof 1 120 


10 



Reftsdlie 86 19 6 
. Prtx)f i4<; 19 6 



Examples in Avoir<jlupois Weight. 

4 28 4 28 ' 16 16 

C, qrs, lb, ^-.f^' l^' ^* iT^' l^* 

From i» 3 20 147 a 9 . 19 9 14 

Take iQ a 21 . ir6 3 12 la 8 .15 

Remains a o a; 30 2 • sc 7 ,0 15 

Proof 12 3 ao 147 a 9 19 9 14 

Examples 
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Examples in Troy Weight. 

la 20 24 ao 24 

Ftom 336 »o 18 ao , 3X«4 16 ax 

Take 447 11 19 »» sao 19 aa 



•*iatfa 



Refnaios 881 lo 18 aa a8o3 i6 >$ 

JPrwf 336 10 18 ao 3ia4 16 at 



Tliefe examples, aodall others of other denominttionst 
are .wrought in the fame mamier as fubtradion of money ; 
having refped to ^ the table . bclpnguig to ihc denomination r 
thus, in the €rft eVample of avoirdopob weight, I iay, take 
sxpoupd&from ao I cannot, wherefore 1 borrow z quarter 
of fiQ jiui^ired fr^m the 3. (quarters, and add it to the ao, which 
makes 48 pounds ; theh I fay, a i from 48 and theri itmaint 
a; ; next, i that I borrowed and a is 3, 3 from 3 1 tannot^ 
wherefore I fet down c\ as: before hinted ; laSiyt xo from la, 
and there remains a. 

The figures at the head of the columns fhew the number 
of units which each unit of the next higher denomioatioQ 
contaijis. 



99B99B9eSBeEaS! 



SECT. IV. 

OP MULTIPLICATION* 

Multiplication is, perhaps, the moft neceflkry rale in 
arithmetic fot bufinefs, on account of its difpatch in refolviag 
fererai long queflions. 

Multiplication teaches how, from two given numbers, to 
fiod a third, that (hall contain either of the two given num- 
bers as pften as the other contains units : thus, 3' times 4 is 
la ; here 3 and 4 are the two given numbers, and la is the 
third number, or produ6t, which contains 3 as often as 4^ 
contains units, viz. 4 times ; or it contains 4 ^ often as 3 
contains units, 3 times; 

Vol. I, T Tbeie- 



'"' 't '/T 



» * » 
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1,.. , ^ . ;. M ,m^, 



•fciT— "^^ 



Thftre ^e three ends principally to be anfWered by roulti- 

pliCaHoa*rrT v . , 

Firft. li ferv^sta bring the gpreater deaomiivttions,Qf oioney, 

weightSy..br ipgafiires, into AxiaUonesj^ 5?l.P^?^s ^^^ ^^* 

ling% pead^..and iarthings ; hundred j\'cij^hts intt> pounds, 

ounces^^rdr^m^^ miles into yards, feet, barley-corns, &c. 

Secondly. Having the length and breadth of a plain fur- 

# face, we find its contents. 

Thirdly.' Having the rate or value of arty one thing, we 
know the rate or value of s^ny number of fiich things, bow- 
ever great. j-' ' ; . * . . 

But before' the learner can begin tMs ruie, it iff abfolately 
neceflary that ht lid ve the following talSte perfcftly by heart : ' 



• The MuUipHctaiMTaiie, 



3 times ^ 



U 



a* IS .4 
3 - 6 
4 



— 8 




9 — 36 
10- — 40 

If -^ '441 
12 — 48 



:.4 

7 



20 

— 28 



5 

6 ~- 

7 — 
c times ^ • ^ ^ 



Lr2.~ 



— 30 

— .35 

40 
45 

•55 
60 



« k * 



6 

7 

8 

6 times '^ 9 

10 

II 

u 



-48 

-^*S4 
;-^'6o 

— 66 

'- 72 



7 tunes 



7 IS 49 

8-s6 

9 — 63 

ro -^ 70 

IX — 77 

12 — 84 




? times/ 10 -r- 



64I 

7a 
80 

— 88 

-96I 



9 times 



— 8i 
9Cri 



f,2 = 

^11—99 
V.12 — 108 



i*)* 



10 times 



fio- 
X'lX -^_ 



100 

no 

20 



ri times! "—*^' 



12 times Jills 144. 



■I ■* 
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" TKe "ute^ofTlus tiU&Tsr to-^nd tttrprothift of iffytw 
numbers: thus, to-fin'a^liep-dcRnftW'fe t5Wib>'*^'l'lb(*^a 
the brace whiitih has 6 at thd poio!^ ^Yidtii^ tilt Hhe wEich has 
7 at the beginoing, oppoiite to «hiciy«^biir'py6du6b| which 

is 42. -'•'^''^''r . il.}iT'U. .-.t ^ :\ r» 

The table is to be thus read : — ~" 

Begftinitig'^irirli tbe^.^fbibrabr,:! %4-aittiiwi drfe)}/; % 
tiin«s')k^;ottitim|tt '4is^2,^nits.5n9ifi) vtiiios^iino^ 
2 times 7 is 14, 2 times 8 is 16, 2 times 9 is iS^nji'^tiintti^ 
hso^'^l-tiftM^liils'^d!^ dtimb i«>dsm4i :n i ''t.:.:; p*i »« 

Then, proceeding in the fame manneivrX'bi%ifLfwkb. th6 
fecofidbvad^^-^iing^ 3%ii(h«P^lB ^rjtiines 4 iliiia, ^^fiines 
S^^^ii 3'tift«isi6is^tS,:^'tir(leB 7« nit^v f^^^m^'tdria 24V ^r 
tim^ ^'is'l^j'j time$( iQ isff^ 3^€iii|cs hi ii 9^(1 3 timflRi tim 
iy!^6;" \d ?!.! r-'> r i) "tuibc i;; fy?*r .t-^ •-'' it-.. M ,i I'a 

Aga}ri,'I^begitiDvii(htft^f^ird''bii[ilc% ft^ngj 4tiines:4]s 
ii&> ^tiriMaij'itfdo, i^trnxi^^ii^ 24^'^4^i(|]Ciri7<s: ae^'i4niiiiles 
9Mj2^ 4tiliies^i6^, '4"tlmefc i(ois4o^^d^iMt»ii>»qs;t;f4P 
4 times 12 is 48. • • J^ 1 y •""' ' "*^-^ »" J « 

s '^THfen^' P!lyi^5 tif*ies-j is 25, $ tliUte 6-is 3^^ 5 limes 7 is 
S'i, ^S lahi^s^a 4bi< J^imis ^^ii 4ji'^<di»e9rkatis 59,^jftAtesi 

"^hetf,' 6 fimW 6 ii j6, a5 tlnjcs 7is '4^^$ tktits'8]« 4^, 6j 
timetf^«^''54,"^6time$ «bis^6l^ i6if)nnfl^ i^4^ti6ctiti]Ctf>ift' 

"Theft, '7M?rfes^7 is '49,7«lnie«'i ^56^ 7 times 9 is 6ji 7'- 
t}tnfe'Wi§'>o,^7tinDa iil8'tf,:7'tJri]fe3«is«4.' mI o. • 

J Therf, 8 ffihd$'84s'64, ei§mea 9.ls%ii, ^^tfmtsio isiSo, * 
timis^^t'lsW,' f fillies ■ri2f1§''96. • ' ' » ^ "> i*/: . • m; -. 

' '/i^Hi/'^timcs:^ U Sfj ^^^lirties ^(^is 96^ 9 times- 1 1 is^99, 
9 times 1,2 is. io8«^ •' -' •** 

TheO| latimesiodsido, 'tartniiiesf His iiOy 10 times 12 

IS 1»20. *■ 

A«wi 1 1 times 1 1 is^i^t^ 1 1 tim'e^ 12 is 132, * 



l^fUjr, 12 times ; 2 h .1 ^^4. 
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36, and 2 that I carried is 38, 8 and carry 3; 4 times o is 
nothing, wherefore 1 have nothing to 'fet Jo.wn but the 3 I 
carried J again, 4 limes 1 is4rtliusl have 4onc with the 
firft figure in the multiplier. Beginning wii^'ibVn^xt',' tTay,' 
g times 2, or a times 0, is 18, 8 aiiq carry i : the 8 i^ to be 
fetexadly under the muftiplier g ; then'9 times i is^j, "an^J i' 
I carried is 10, o and carry i j 9 limes b is o^ wherefore tfet 
doiwn the. I t carried; ag^ain, 9 times 7 1S63I ^ and'cufry 6\ 
9 times 91s 81, and 6 is ^7, 7 an^ carry 8; 9 times o is b, 
but 8 was carried ; 9 timqs.i is.9 : tmijs I have Sone witK 
the fecond niultiplier. The, next and laft two figures Va ^the 
multiplier being 12, I multiply, by ttiem as "by brie figure,' 
placinor the uiiit figure of tfie 6rii prbdu(Jl und'er'tBat of Hie 
multiplier, which is the 2.; laying,. 12 times 2, or 2pmes ii&^ 
is 24, 4 and carry 2; 12 times i is il, and 2 is 14, 4 and 
parry 1 : 12 times o is o, but i was carried J 12 tiines^^ '^'li 

84, 4 and carry 8 ; 12 times g is 108. . ana 8 Js 1 16, 6 and 

* i- •. *' • ' . »•..-•,':.»•• iur. I ^{ i/-.i,'. *;i-:;.'T 
f arrv 11; 12 times o is o, but 1 1 y/a^ cameo, there/ore I let 

down t, and carry i ; 12 times i is 12, and i if^i3 ; which 
Being the laft, Ifet'it down. *the work Veing fini(he<^. all 
the feveral produfls are added together, and the total is tfic 
real produ£l. ..;,. ^ :. , ^\ 

The work is proved by dividing the multiplieo inhal^and 
multiplying "the original mtflti(^it*atjti b/bhfe half, tnd the 
product thence'arifing by the number 2, as' leen in the forC" 
going example. "Buf if the multiplier cannot be ditided ex- 
aif^lyin half,^ aV is the caic wKenJt cppfiftsof an'odtl^number, 
(fierra niinfiber thatlsao Unitiefrthan the multiplier is to be 
divided in hatf; *an<}the multiplicand mqltiplied by the onQ 
h^lf, and.t^at pipduft by 2^ as befpr^, and the orjginal 
wultjjplicand added to the la(^ prodiift^'las in xh^ fprjowing 
CMmpIes;— , , . ' * 

r» . .. . 
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, In proving; this, example, I cannot divide the multiplier 
4JBI eiwifly in half, becaufe it contains an odd number iii 
theplacepf units [I therefore lake a number that is an unit 
Jefs^ vizj^^aq, ai^d divide it m half thus: faying, the half 
of fburihoufandistwothoufand, and the half of three hun- 
dred and twenty ts one hundred and (ixtyj which, together, 
is'2160 for tlje firfl multiplier in the prpof; the pr.ndufl; of 
H'hich is again multiplied by 3, and thai procluft added to 
the firft ' iBiihp plica nd, which gives a produA equal to the 
pnoduAin the e;|anq»le ; which proves the work right. 
, When ihc multiplier has cyphers intermixed with the other 
figures, the figniliqint tig^ircs- only are to be regarded ss 
multipliers, obferving the direitions before given, to place. 
d>e unit figure of eachprodufl uuderthat of the muhiplkri 
* cc in the following exaniplcs :-— 



£xifmplt. 
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When the mtiKiplier, or multiplicand, or both, confift of 
I cyphers 
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(^phers towards the right hand, and figDificant figures to-^ 
wards the left, fuch cypbers are omitted in tbe operation, 
and placed on tbe rieht hand of the produd ; as foUowr x—^ . 

Exair^le. 
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tn tbe proof of the lafl example, tbe multiplicand is added 
to the produ^ as before direded, when the oiighial niultipUer 
cannot be divided cuadly in half. 



Multiplication of divers Denominations. 

Mtiltiplication'of divers deiiomi nations is peribrined by 
multiplying each denomination by the multiplier; beginning 
with the leafl denomination, and carrying the units of the 
next denomination to be added thereto, a in addition of 
money. 

Multiplication of divers denomination & is either fingle or 
compound: fingle, when tbe multiplier confifls of la or 
kfs, and is performed by one multiplier ; compound, when 
the multiplier conGfls of more than 13, and requires more 
than one multiplier. 



Example. 
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Itk this exaiiBfA? I l;>egin with the pence, iayidg 8 times 8 
h 64, which is $ (hillings and 4 pente; ^c 4 pence I fet 
down under "the-pence, and carry the $ fiiiHIn^ to be added 
to the ptodud of (hillings; faying, S'tivMS >o is 80 and 5 
is 85, or 4/. 5/, the 5 (hillings I fet under the (hillings, and 
carry thcr^potnids to the next produd ; then 8 Ciffles 9 is 7ft 
and 4 IS f6. • - 

The work is proved as the former examples, viz. by 
dividing the multiplier in half, and multiplyiog by one half, 
and rtat produd bvy ^, 

But in compound multiplication of 4iv^rs deoomviatitQSy 
or when the multiplier is more than 12^ the multiplier is to 
be refolv«d into its two commenfurable parts, if it be a com- 
menfuraUe i^iul>er, and the multiplicand multiplied by one 
of thofe parts, and that produd by the other part: thus, if 
the mulrfplior be 56, I multiply by 6, and alfe the produft 
thence ^iU&ag by A, which are the two ^omaienfunible 
parts: for^4unes^6 is 36t - 

But if the multipli er be. not a commenfurfthfe number, or 
one whitsb- oannot be refolved iiito parts exadly, then the 
next lower number which is a commenfurable one, is to be 
taken, aad'tlse mul^plicand multiplied by the t\^'o parts as 
before, and the mukipricand multiplied by the overplus^ and 
tba^ produ^, added totHc lafi prodtid'^ ^ ia tHe^^iobfir 46. 
This uumber oiur^tbe refolved exa<S^ly ii\totvfo,.pr.^ec 
4;opviiienfvirable parts, th^e );)eing no f^<;h.»uxi>ber ia.liie 
jTiultiplicatibn table^ wherffare/ 1 jtak^tjip.ne^ct.lpw^cofi- 
lioeuftrgbl? ©umber 4i, becaufip ^tinjes 9 M. ^J^^fld.npulti- 
jply bytWe two nuthbers, fl^4 the p?)ikipli<;aifd bjf ,-J»>WFb 
pvAh^ ^ddedto ihcjWKKlHa,,; . . „,.,^, , ,,..,j,, ; , .. 

^ ^««r>. ,. What is tbe^^poi^flf 3j5 pjcqss^ of rfo|h, »at 

' \ » r <- - -...-,. • ,' .'*.•'♦.- ^'' 'r* '^' , » 
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a Q»* What is the amount of 46 fcore of fea-eoal, at 
38/, i8j. o//. per fcore ? 

Pre/. 

38 18 o 
• 3 
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In the firft of theft examples the work \i proved by mul- 
tiplying by 3, and that pi'oduA by 6 l(v»r1iich is equal to 

• multiplying by i8, half the original multiplier), and theM 
■ produft by 2, as direded before. 

Iiitbefecond example, Imuhiply by 5, 'irid that proifoft 

• by Ot ivhich is equal to hrfultiplying by 45; and for the other 

one I add the multiplicand to thelaff- prodd(^. In the proof 

'' €f thii example, I ititiltiply' tiy ^* and that grodu^! by 7, 

* whidrbdngequrttoir, ft'mlt^Tnf^hdf the mAtlptitr^fe; 
1 therefore multiply the original multiplicand by 2; 'ifiTcf jfld 
the produft to the laft produ6t ; the whole of which I laftly 
multiply by ^ 

/ ^ Exfmpks 
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^\r^l ^* What is t^^c weight of 107 chefts of tea; each 
^cfeeft- weighing four hundred/ three quarters, and twenty- 
^o pounds? . , . *. 

'.\ . Example. '^ Trwf. 

„^ 'j _ . £. qrs. lb. ' C. qrs, lb. 
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. ' JlB tbts example xoo]«[^ ii^reft commenfiirablenuinbery 

but tbffrinniltiplierris 107) I- th^^refore 'niyltipljr'.by lo and 

If o, tind the eriginalimultiplkand by 7j.: which Isift pi^odud 

.isjidcled tothcQther.. » -.:,.- .■:, 

' In the proof, bee^e »^i» ati odd flMmbef|;jI take the 

half of 106, which is 53 ; multiplying by 5 and 10, for 50, 

^nd the original multiptican<H)y 35 theii I multiply the 

whole produ6l by 2, wht^ dpnbte^ it to xo6 ; and lafily, add 

the multiplicand to the prod^db^ for the 1 that was wanting. 

By thefe examples it may be Teeny that there is no occafion 

t to hare always a commenfiK^ble number^ or to- come trery 

•'Xieahotie^ fbr, if, it want ever fo much, it riiay l»c worked tii 

dm .manner; atU'ays miiitipiying the original -multiplicaiid 

' by :tb^ ov^rplus,*^ and ^ingiiach produdl to the^btber. - ^ 

w It mu^tte oyObrved/. that if ^the n^ukiplier^ i^ this .part of 

nufltipScBiibti, confift.of more than 144, at liioft be seiblvjod 

.iBtQihr/sermiiltipiien atiqift ;. dod^ if it QonGAdf ihore than 

' x^zSyrit:rouft b^tefdlred ifit6 moreidbaa tbfee. . 

V, -♦ U a 4Q»* 



I 



%i6 or TV&9A1L AMTHMEt 

taBsammmmmmmmaaaaaaeaBmBms 




4 Q». What is the fuperficial content of a piece of gtound^ 

whofe breadth is 10274 fee!, anct iettgthafl^? 

^4640 
Here I multiply the length by the breadth 10&74 

(which is the general rule in {uperficial mea* 90560 

fure), and theprodud.is ^53 15x^60 fquarc 'i7a4W 

feet ; for the anfwcr. ^464^^ 

Tq7i7i36o 



5 Qi/. How Riany folid feet does a piece of. tiaiber con- 
tain, that is forty feet in length, four in breadth, and three 
10 depth ? . . \ 

Here the general rule is, to nnultiply the length 40 
length hj the breadth, and that produd breadth 4 
by the depth; Amf the product is 48^0 160 

folid fctl^ ior-th« aafwcr. depth 3 

480 

Multiplication teaches alfo bow to noultiply diffierent deno- 
. tninatiODs ot i^fure by dlfitfcfyt deiumftiaukms, caAattr^i 
• mihiplt^iim^^ of iwhidt ] ftall fpeak in McnfumticKW 

MnidpKoadoii'atib ftrvvK tb^ ^Mag givat dmootiiMont of 
money, weights, or meafures, into fmall oaes : but this marc 
pfopeHylbetorigi m flbr rute of iRtduftioo. 
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^ SECT. V. 



i. 



OF DIVISION. 



• ^Dtviuoff iCAcfaetib'how; ftotts two ^vea iMiaibfe4«t» 

tAtA a.> thffd } that (hall be. eoAafaicd in tlie krgeft of the 

'twag^ven niimbers, as often- a^'the* fanttcfi cootatnsuriCs: 

or the thiiil nanber oontmsunitsv as ofbenastho finaUcft 

oC thetcMD^v/sD niimbcrs « eoRtaanedtn&.otber. Thus, 

if If wetie.'toibc divided i^ 3 j thotoft»«r would-be jt im"^ 

:» iaontdnai ib' t;^ ; tiaoes ; and $ ib tontaiaod in r^ % dmcs. 

As multiplaonion toichedi fanv to 'bring g^todehovuna- 

tions 



• - * * • « 

.thing, to knew (he Kate t^ry^i^^cf^^m^^ys »nd\itwnf\m 
length and hi<ptdch fff a[ Aip«i^^^%,|0. )^^^.Hs,ClN}lttpfi^ 
Jlrc.: fO) on ilie tohtralry^ [iiiyitofi l^aqlMth; .I^Mir ta.brin^ 
fmall denomlnattoii9 ikito gijeat Onc^ ir^ad frQnf»]ihe;49te or 
vvhie of niauy things^' awjl jltie'filw:^^. of thm flT^.^ 
know thecati^ «r. Yjiiiie of 0911.1 .lUid fMn iKl «i9if(cnff^0£ A 
ftiperfiom^ andihc kHigihtofind line. Iinia4tb| m-fmm.^ 
fuperfoieiif 4i)dtb«breadth».t« incite J^tli; i^inml^ 
cbntent^ of aitft^iid* and Ontdiilienfi^n lli4f«o^.t4}Afu|rdM! 
other tlvo.' " _ . -.r..:. - u. :;• 

. In every furh hi divifidn*. itlicfie are. (broe .paufi : wMwh^He^ 
to be particularly remeinb^red, >irtZi ..,♦,':• j 

ThcDivtJgmif oir nuiolbeir tote.(&vi(leA« j ; ^ . . ^, 
DivififTy ornumber.by.whH^.we4iflrUck| .. 
Qjraiiaar^ .or aefwer r^ l&e woi^ i^MdlliMWff Jipir 
tiltca the div^for-'at concfanbcd iii tb^ diWdend^ -Th^ M Ji(|e 
beforetoieiitkaaed niftaboTf J15 Mfiba^divMdM^.j t^ftt^fjfe*, 
and 5 the quotidut. 

fitlidflS (hdie tbf de padHi %bk& are }n eveqf fiMon, lUfjpri {1 
fottietiniesia-temfltioder^ when the work k fiaiflititil ) whiA 
^vill alvhiys l¥i^5 When! the diyidend d<lei tiot esK^diy. co** 
tain tbedtv^fint^ iertaio p^o^ber Of, times; w^U.i ¥^tt)( ^ 
divide 13 hf 4; here 4 the divifor m cootaibed j.ttAwt 
in thedmdeiid 139 and ilbtir is a.rcnaiiKler of •> ; ftoA^in 
(divifionof divert denonoihatioBS, it moft he iiofetd» tb^ 
Ibe renunndttf b. always of the iaii^. deoomination.wjtb die 
divideiid.. •: . . . *" .. • 

Diviiion is either finglc^ or compound : fingle divlfiea is 
when the divifbr ^oes not confiftdf chteo than 12, and the 
dividend of not jsore than. 144. Axxy qiieftioDi o£ this* fort 
may be anfwered at.oncejhy t^&timki^ltcatioQfabiaviivithobt 
fettingthemdbMOi; thus^ if i^ were riiqiiived Doditeidtr^o 
by 10^ by that ittUe I know that lotiites si is aiDiiiMaap 
is contained ziitioieain xiOy and 2s.i5ifae<{iiotiaQ|^': *-< 't^ 

Compound, dinifoii is: when Ihe ;divilinr conidni indre 
Ikao 12, or dividehd dMtfetBah ]i44«' or bocii. ' -.^w. 
^ • . in ditifxon the dividend is to have a crorf^ line placed at 

A each 
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%ach eiid of it ; and before th^ line eti the lc?ft hand, the diVi^. 
Tdr is to be placed, and 'behind 'that ontheHght hand, the 
<^o^nlf, br ¥heanf«ireif tathe irbrk, is placed, 
' Ruki Mark off ^m tiie dividend, hy a point placed 
*itt)dcr'th«i-figufe, as many ^guf^ as there are f n the divifor ; 
%uttf tte divilbr eonfift of a gi^ftr number than the figures 
To-'pcihted t»flr ffdm the dividend, then anorhc^ figure is to be 
))diiited off from the dri4dend ; -then feek howolten the di» 
We^i or (if thediviflMi^cb&fiflQf mkny figures) thefirf^, or 
l6fft'iiAd'fac(Midiigum'of thedtvifor, IS Kiontained in the 
fame number of figures pointed off from the dividend ; place 
9|l«e«frfiiv'er^ therquoti«at^ and-maitiply the divifor thereby ; 
then place the produ^l -of .fuch multiplication under the 
.pointed-off figures, and fubtnft the faid prodti^ therefrom ; 
but if the prodiiift -avnounts t^miore than the figures pointed 
bff^ thedlvifor isr tOrt^e'tnnltipUed by a number that Is an unit 
^ld& th&n tKe fik^mer anftv^r; and this anfwer placed in the 
» ^ttoti^^nt, >i6fhabd>of-<'tlie:£dnner, and this produift iubtradod 
from the aforeiaid figures in the dividend (if this produft 
'btHKhtDO' large, the' dividend ,muil be multiplied by an 
'Dnir^lefs)-; totite remainder, the next figure in the dividend 
Is to be brought dowbf and placed on ttie t^it band thereof, 
< PrkMi mimbep ii torbt taken for a nevi^ dividend : feek hour 
toftehcttedidfbfTMSicontainedin fuch new diiiridend, plaoe 
the ttnfi«er in the-4;Dotient^ multiply the divifor. thereby, 
.^iiibtraft*4hef»rodu& fmm,the lafl dii'idend, and bring down 
'th0'iiext;iigurcf in'thetdivldend, as before.-: Frbceed inthis 
manner till the work be finifhed: as in the follovuing^xatli- 
•piBs:**-**: ' ' ' : .'.-•{..• • .,>. . ,. :ii . . 

.:. '- 'f ,1 « I:et4d7i6ibe4divided into 7 par^^ i' - * 
j;iiIiirthrsoeMmpte,^pla"ce thcnunaberRar bh*;i ^17)^^876(6^ 
>dm«tilicel9ed5 and ipiscanfe 7 the divifor it. /. ^^ 
rni3»fc»tKa«.4;, tbcfirihiiguwinthexlividendf I u 7b^ ' > 
vDiiUiapnnt ntiderthejfeooeid!%ore:8 hiitberiini ^^6^ < \l 
dividend^ivbii4iKniakes4&fbrth^i]rfldividenid|i . - 46 • •• 
^dwn i^itOKv^dfteii); ihe dhdferas contained^ v 4^ 1 
in 48, the firft dividend, a^hich Iifindas itiftocs. j io "T^ m 
fiib:> '£iq ?;:ii r^.ico*^ a :;::: -.1 :. ... ^^: '.. rJ.: r.>' inbetdfore 
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I therefore place 6 in the quotient, and multiply the divifor 
7 thereby,, and the produd 42 I fet underltbe dividend 4^^ 
to be fubtra£ted therefrom ; and to the reitiaioder 6, 1 bring 
down the next figure 7, of the original, dividend ; jthua Ihavc 
67 for a new dividend* Then 1 aflc how often 7 is contuned 
in 6y^ which I find is .^ times ; I therefore put 9 in the 
quotient, and muldpiy ifie divifor thereby, and the produft 
63 I place itnder, and fubtrad from, the laft dividend ; and Co 
the remainder 4 I bring down the next and laft figure 6 ia 

• • - 

thci original dividend, which makes 46 for a new dividend* 
Then 1 alk how often 7 is contained in 46, .which I find it 6 
times: I ^lace 6 in the quotient, and multiply tbeditdfor 
thereby : the produd 42 I fubtra£t from the lail dividend 46, 
^nd there being no more figures in the original dividend to 
bring down, there is a remainder of 4 after th^ work is fiaifli^ 
ed, and which remainder is always lefs than the divifor, if 
*the work be right. 

The remainder may be fet over the divifor as a fra^lioa 
of an unit ; thus in the anf\ver to this queftion : if 4876/* 
were to be divided equally among 7 men, what would each 
.roan's fhare amount to ? Jnf. 696/. and 4-7ths of a pound. 

Divifion is proved by multiplication : thus the foregoing 
example is proved by mhltiplyiug' the quotient by the diyi- 
for, adding thjcreto the, remainder, and if the prpdu^ be 
equal to the dividend the work is right ; otherwife not* 
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1 \lY)iti)e6^ft of th<«f*two exampleSi 1 fay, Sis comafiUKim 
^1, T'tittiw 5 and 7 ttrti^^ k 56, which I place under the^i. 
ionit ^nd folrttii^M .from it^ there reft 5 ; to wi^iieh I hnng 
fikmn fAnis a; wlilch makes 5^ for a ne^^ divfdiAd^ t \n 51, 
litime^^andd'iimes S h 4R, which fubrra^ed from 52, 
tirtrc refts- 4, which with fhe 8 brought down i^ 48. • 8 ia 4?, 
6^tbine$ ; and 6 tiroee 8 is 48, which fubt^aft^ from 4fif 
fkmt rsflriains o j to which I bring do^^ti tht next, and laft 
igure'o, 8 i»oa no tioMs, wh^rrfbre I fet oin the lafl place 
A* tht quotient; and thus the work is finifhed rightly: at 
llle>i^n by the proof. 

. The fecoiid example is wrought ift the fame manner, fayi- 
inig ^s tn^i8 once j and 1 1 fiibtrafted from 1 8^teaves 7, which 
wibh the 7 brought down, is 77. 1 1 in 77, 7 times ; and 7 
times II is 77, which fubtra^ed from 77, rcfls ; to which 
1 bringdown the 2» i r in 2-, no times; therefore I placebo 
in the quotient; and o times 11 is o, which fut>tra6ted from 
ft theiiB refts 2, and 7 brought down is 27. 11' in 27, 2 
times, and 2 times 1 1 i« 22, which fabtr^ded from 27, there 
rcmams^ J after the wort is ended. 

• Frorti tliefe examples it nlay be fecn, that there muft be 
alWays one figttff, or cypher, brought down at a time, and 
no more than one*, tttidforev«ry one, fo broiigHt down, a 
^g«re or cyp^icr mufli be placed in the quotient. 

TfeougH the f&cegrAo^ m^hbd » the regufer way of per- 
forming diviiion, yet there is a more expeditious method, 
when thectivifotcoiUiAs of no more than 12, by placing the 
quotient \itadcr' the dividend, and performing the:fubtra^(m 
iathe mind: as ip the following examples :— 

S)279o83( ' ii)7430C2{ I2)g473684( 

34885 67545 789473 

Remains 3 Remains 7 Remains 8 
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. . In the fif (I of tbefe eicamples^ I fay, 8 b cootaincd in d 7, $ 
tignesy and tbcne recnaii» 3 ; tl;ie 3 I place uodp: tbc^ in the 
dividend, and the 3 whfch remains I itxsagine to be placed; 
before the 9 in thedii^JdcQd, which ma)ces39 for anew diri* 
dend. Then 8 in 39 19 4tiaKt9 and remiuna }} the 4 1 place 
in the quotient, and the 7 placed before f he o (the next figure 
in^he dividend) gives jp for a. new dividjatd. Then 8 in 70^ 
8 times, and remains 6, whichf with the next figure 8» oaake/ 
68* 8 in 68, 8 times, and retnunt 4, which, with the hdl 
i^re, gives 43 for the laft dividend. And 8 in 43, 5 tioaesi . 
and there remains 3 at the laft. , 

Proceeding in the iiune manner in the next example, I fiy^ 
X I in 74, 6 times and there rea»ia*i 8. Then iz in 83, 7 . 
times, and remains 7* 1 1 in 60, 5 times, and remains 5, 
X I m 5P9 4 times, and remains 6. 1 1 in 62, j times, and 
remains 7» 

This is the moft expeditions manner of dividing by a figure 
under 12; atid ^ generaliy done in public offices, ihop* 
books, &c. 

But when the divifor confifts of more than za^ the work 
tfiuft be performed according to the regular meAod firft laid 
down, as the divifor is to be muldpUed by each anfwer 
placed in the quotient. 
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In the firft of thefe examples, I mark ofi^ by a ppint tke 
three firft figures on the left hand, becauft there are three 
figures in ihe divifor; thenlaik how often the two firft. 
figures in the divifor are contained in the two firft figures of 

Vot.L X Ai» 



i6i of WtftMt Aaitftiifctifo ^ 

tK»pbihMWF«f^kbiki,iKrU^Ifiiidt(AbttWitfc; btitihuM- 
I^png the avHi^ by i, the pft>diia !s 756^ ^hkh !» gredt^ 
thah the firft'dM^mn! ; I thierH&i^ {^ce x lA tb£ ifttbti^t, 
aa placeM diVfibr uiidct "thki«v»ad C^ I '#iR Ab^ltocr^ft' 
k b^ miHH^icatidii)^ Mifch I fixbtia<^^ ircAti tHi ^vtdetrf, 
and to the ^retkrasnaef I bring ifb^fi, Ihc "aBit Bg^ k^ ^irblch: 
n«&es 3M2 fdr a ntw dMdtifi ; tbc^ ttp^ting th^ qiii^ftiott^ 
l|lh)^iai 9i tte fitn^ mamtdr thi^gtid^t the wftdT^. 

Wllhi tbe dilriforcoMlfb df Tetr^M !t|ttre9, fh^ rno^a at- 
pedMcM, aiict a! the fiune tikne t^^rf fal^, n^eVhtd is, W^ 
make a uble of the dinfi»r, which may comiin ^^ Wfi^rent 
prtAilEbUF Ih^iffvffeiv ihcKiirftM by ^ay hiiiH^r «^ i 
t6 gblditfivt ; -a^ in the fblb#iiigibxatiipl^ : 

ft9874308)24S098»49^2(8i37 1 fl(^g743aS 

'aioiisss^ ^ ^79^«?M 

169^8x^1^6 • '. - J ^09120156 

X1O05176 ^ 8 «.^89944^4 

-•^ = 9 2688687 7a 



The foregoii%Table is fDitned by nralc^lymg the divifor 
by Ae figoificam fi^^ires frem i to 9, or it may be formed by 
adding each lail prbdu^ to the firft : thus, thelfcH^ond number 
in the table is,1briried by doubling the firft ;.4he'third number 
h formed by idAhg the fecond to the firft y &e fourth nvm-. 
ber by adding lAe tliird to the firif ; the fif^ liy adding the 
ibuith to the firft, Sec, : and the table may be proved, by mul- 
t^fying*b«i« nu*rf>erXf98-743bS5^1^^, afiffdtf ^the pib- 
Aft be'c^uH U Aelaft ntimUer {k6^(fip;f2)y the ^^)t t» 
i%hfc^ 



iPlm ij^p 0t this taJiik ^ t^ find how often ^ ^yiS^ i» 
contained j|f^ iipy particiilar dmdmid ; thiis^ in tb^^ rs^ple, 
after having pointed off the firftnipe figures in thr diiodend 
343098249 (becaufe the firfi eight figures are lelk than the 
divifor}| I caft way eye on th^ ^ble, and find that the next 
iefs number k 258994464, ^n^ which I find by the table con- 
tains the ditrifor 8 times ; I t^^ismfore place 8 in the ijitotient^ 
and the multiple of 8, taken from the table, I place under 
the dividend, ^n^ fobti;^ H t|i«iBfrpoit ^4 tp t^e remaiiider 
bringdown the next figure 3 for a new dividend: then, by 
thctablr, J.fiqdth!?,<livifpris q^nj^ainfid \i^t}^U^i4p^pai 
once, I place x iq the j|upticot, ^nd fu4i|tt^ ^mAApb rf 
1 (orthedivifor) fr<W[? f^k dirid^ a^ t»«f<Wt* m4 to tilt 
rematndef I brii^ ^qwn Ihc ^tm ^ff^p^ f : in ihi^ ffiyidflli 
(by the tabk) J fip^l tjie divifor i^ coofSMie^ 3 tifp©s wbj^ ( 
place in the<]uotient, and takf if^^ |iu|lt|p^ pf ^ Am the 
table to be fubtraded from the laft dividend, to which re- 
mainder I bring i^owi) the^ftjpgnre ^ ^ and, by the tabk, I 
find die divifor IS contained in the Ipftdivideiid 7 Anes; and 
the multiple of 7 being fiihli»aed itom this htfi dividend, 
there remains 1 1005 1 76 after the woHl b ended. 

When the dHfor has a cypber or cyphers toward$ the right 
hand, the dividend may be divided by the fignificant figurea 
only, and the cyphers ieparated from the divifor by a ftrolLe 
pf the p6!i5 h whfcb <»ft rtwe mjift h^ a§ ipanyfigiircs 
fcparat^ from the right tund of the (lividend, as thp|« 9^ 
f^m^ cypbiers, im^ Aich fcparaicd figircs fre |p ^ ftf 
4qwn.9^ tf)f bft us 1^ wm^ndej- : and if ^here b<B apy otl^ef 
^eiiiainj^er, tl^ <3^WlN 6^rt$ ^j«te to be figt on tte rigfcf 
(laiyl tl^ercof. Wk^ the divifor has an uiiJit only 00 the le/^ 
b»n^, with nothing but cyphers on thir right fa^od theropj^ 
t^ 4iy}fipa '^ j^rfmo^ at gnce, by cutting pff ns aoaf^ 
figures from the right hand of the dividend as thnre ^ 
cypheri m ik^4i»\^ > tit^ tSD^odier pf ^ dividend f& the 
quotient $|ethj^ Allowing C39inp)(p$«~ 

X 2 ^%i9) 
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Divifion tf divers Denominations. 

Diiriiion of divers tJenomtaations is performed by dividing 

hich .denomination in the dividend by the divifor, placing 

the quotient'of each'* denomination undei^ the fame deijomi- 

inatiOQ in the qifdicnt, ami carryirig" the overplus of each 

^^homlnatioh to be sidded to the next, flrs fbUoWs ; 

5»i©|vidi 437/.'i9lf, toil amdng-24 metij ' ^ 

••4. .', »...- - 

♦4)437 ■ ^ »0 (. t8 ' 4 TJJ! ' ; - ' 

197 j6 ^ ,., , ,.. 
I5i • 23 aa „. 
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To this example, I firft divide the 4J7/. by 24, the xjuotient 
ofwhicK is 18/. and there, remains 5/. which, added to the 
^91, makes 1 19/. for a new dividend ; th^n'the divifor is con- 
tained 4 times in 1 19, wherefore I fet down 4r. b the quo- 
tient, and 23J. remain, which aSded to the loJ. make 286^/. 
fcr the next dividend ; in which the divifor is contained 1 1 
times, and there reVnaln^ iiJ, or 88 ftrthings, in which the 
(iivlfcr is contained 3 times. Thus the quotient h 18/. 4/. 1 1 \d, 
and there rtmainis 16 'farthings. 

' ' Soms of thi? nature'may alfo be more e3cpeditioufly wrought, 
if the divifor be a commenfbrable number, ana can be re- 
folved into two parts, as in the following example :^ 



I 



!i Qi^. I* if the ^xpebfe of a-cooiicrjr'leaft be 26*3/41 ar«^6i/. 
to be :paid by 's8 ^wf ids, what misft :taQfaf fkev^r^^pa^. ?<^is 
this example I divi4$rby 4, andthegoadent tbcncd odiag by 
7, wbichris isqual-td ^ridtbg by sfi^tf nd tkeja&lvtbr.;s.foBnd 
to be9/. 8/«'2^. foreacbibeward'topiy. '.'*' 

J^. 2. If a gentlebMQ ^peod 347/;. ijju Qi/piiitbe'^sice^ 
one year and eight weeks, it is defired to ki;ow how much it 
is per week on aj^avcrage ? — Hcre^ divide the whole fum by 
5, and the cjuotl^nt thence arifing'by 6j ,and that Quotient by 
2 ; which Is equal to dividing Isy 6d*(thtf nutnberof weeks 
in one-year and eight weeks), and Uie*Tn(wer is ^: 15/. 1 id. 
per week, as in the example, ' , r , ~ ' 

Qju, 3. If the Qpital flock of- a tontine aroouiit to 
4372/, 14J. o^. and there be in it 160 (hares, what will bc^thc 
amount of eich fliai-c ?— In th?s example 1 divider by 4^ ^nd 
that quotient by' fb', and the qiidtlcnt thence ariflhg- by 4, 
whichlsequal'to dividing by 160^; aj^'^tirnes 10 is^o, ar»di|. 
times 40 is 160, sind the aif)fwtfr is iji^XisJyd. for eafclf fliai^. 

£\ c 5. Vr '•• • ' £. /. ' / . -^ ' ' '\£} ' s. ' ''ii> 
^)a63 10;. 6i : s)347 ' S'^ ^ "*' - 4)437^ »4^^'^ "^ 
7) 65 17 72 . -b) 6^ It' 1:4.^;. 10)1093 ^ ,6 !' 



9.- d8. 2' <; .- 2> 1 1 1 1 • I'O :t .J 4) 109" •<! . 4 2 

.: r...-. 5*4 ■*-* •^'•* ' ^7' it>-*« 7:.» 
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To fin^ the exaft remainder in fums where there die two 

or more divifors, as in the foregoing ones, the rule is to mut 

tiply the firft divifor by. the la(! remainder, adding theVctQ^thc 

firft reipainder, if any, and tfieprodiift will be the true re- 

mainder; as if it had been divided by ihp long i^ietnod'r .tf/iis 

Jn the firft of the foregoing examples, 1 multiply 4,' the E-ft 

divifor, by 5, the lad remainder, which produces 20, to which 

adding 2, the firfl remainder, the true remainder is found to 

be 22, which may be proved at leifu re. . . 

4 ««• 



Qtf. 4. Thcxtt is a pirar of bad, hiving 4 fides» coatainaoc 

IS98 aqn^ 3 iMdv SSP^''^^ ^'^ *4^^^ ''^^^'^^^^'^ 
^efirod tokjiawhoarnni^£Mt ikisio khgkh? 

Q». $• TlM»e is a piece ot timbciv the Mid cimsrafes cf 

which is 600 feet, itt' length is 40 feet^ aiiditsdc|itb 3 feet ; 

k is n^cd to kno«| its fitpeiAeial cmii^ i 



Quefim 4, ' 

A. R.' P. QueJlioH 5. 
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In the fourth quefiion J divide the contents of the bn4» 
SrQ by 4f and that quotient by 6, and the ne^ct q^tJ/ent b^ 
IP9 which is the (ame as dividing at once by 240 i and tt\p 
a^wer is found to bp 5 acre^ 3 roods^ a|id s^ pefcl)eS| fo|: 
the length of the piece of iand. 

In the lait queffion I divide the felid contents of tfa(^ piece 
of timber by 5, the depth| and the quotient 390 feet, is the 
fuperficial contents, which if divided*^ again by 40 feet, the 
length, would give 5 feet for the breadth. 

In the iame nsanner as the foregoing examples are wrought 
divifion of other denominations may be performed, having 
refpe^^ to the table of quantity belonging to the fame. 

9ut in this fpecies of divifion, if the divifor be not a com- 
menfurable number, or one which cannot be divided into parts 
ex^Gtly^ the divifion muft then be performed by one divifor* 

Divifioi:! alio ^eacbeth how to bring fmall denomina^ons 
into great ones ; but as this part more properly belongs to 
Kedu£^ion, I h^ve deferred treating of it till I come to that 
rule. 



SECt. 
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SECT. VI. 

- Rf Dircnoif is obIj th^appfieatioA of tbc rules of iniild<» 
Imitation ftnd^vifioiif iEuid M^hetb how to bring numbers of 
one denomibation ioto Another denomuMitioii without altering 
their value. 

R^chi&ioli is dther d^cmditig <Xi^s«tJing* Redudion-de- 
fccriding k peFformed by multipikation, and ferws ^ bring 
great denominations into fmall ones ; as i^ouads into AilUogBi 
pencCi or ferthings ; hundred-weights into pounds or oonc^ 
&c. Redudioa aiccading is ptrformed by divifioo, and brings 
fmall denominations into great ones ; as farthings into pence, 
ifaillingSi or pounds $ drams or ounces into poundsy hundred-* 
weights, &c» - 

EmU. In redi&Aioa ddcending , timUply the Aumber by 
the mumber <tf units of the next lower dexiominatioo which 
xnalLean unit of the Oext greater^ and OEHiltipIy fuch produft 
bijT the numbet* of unitfrof the next lower denondoation wbidl 



make dne di the next gi^eater ; ^nd proceed In this ipanner 
till the Mimbtf be reduced to the denounnatton required. 
ExAMPLk u Reduce 2$oA or. o^. into fiuthings* 
In this oxattple, I £rft ^50 

nmhijAy Ae a^o by 4io, ShiUingsin i pound ^j^ 

which is thenumbcr of iinits Shillings infieol. 5000 

^ , ^ ^ , . , Fence m i matiiM \% 

of the next lower oenomina* _ . ^ i ■■■ ■ 

^u: u 1, , % f Pent* hi 4 jo/. i6oooo 
tion which make an ojoit of Rjrthhigs In i peoqr 4 

the next higher; chat is, the Arfwtr a^ooM 

number of finUIUgft contained . "* '■ '■"'^ 

in a pounds and liie j)f^o6t fliews the -ounber of ibilUng^ 
c6ni«in'ed«io 2$oA ; whieh prod«d moft be agjain mdtiptied 
by I a, the i^ulnbarof «mits of the jie»t4ower deoomfnatiow 
wlnohUMikeabe'of the next^peatt^orihenfieBber of pence 
contained in one (hilling, and tbefupodvft ^nw-sbrminber 

of 



i6t : or vtTtGifi .iKiTSMcntr. 
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of pence contained in 250/. ; which produft, again multiplied 
by 4, the numbcf of farthing? in one penny, the produ6t gives 
the number of fsirthings contained in 250/. ; or the anfwer. 

Rule, In redudion .siicfpfiiug, divide f he given number by 
the number of units of that denomination which^ make one 
of the'nStt greater'; and divide that quo^tren! by the nomber 
eft units 'of the farVje denomination which make one unit of 
t&e next big{ier» and proioeed in this manner till the whole is 
finiihed. 

' Thus^ a9 in the ^oregCHftg example I reduced af^o/; inibo 
^40000 ferthings ; fo inmiely^ here I fay, in 240000 far-" 
things, how many poinds ? ^/ 

Farthings in I peony 4)240000 
Pence in i ihilling 12) 60000 

Shillings in i pound 20) ^600 

2 CO 



• In thiyexample, I firft divide the given number of farthings 

by 4, the number of units of that denomination which arc 

contaittcd in an unit of the next higher denomination ; or the 

xjuniberof farthings contained in one penny, and the quotient 

gifes thi number of pence contained in 24t>G>oo farthings ; 

which quotient is agadn divided by 12, the niimber of pence 

contained in one (hiiUng, and that quotient ^vesthe number 

of (hillings.contained in the given furft of ferthingsj; and laftfy, 

the(e~fli]i\ings are. again divided by 20, the number of fhillings 

10 pne poind, and the quotient is 2jo/.fortheiinfwer* 

' Thus it may be feen, that redu^ion afcending and defcend* 

log prove ^cacb othen For if the fum be performed by re- 

du^oo defcending, it mud b^ proved by redu^ion afcending, 

as in the two foregoing examples ; and if it be in redu^ion 

alcending, it muft be proved by redu^iondefcending. 

In redutfi^ion defcciiding, when the fum confifts of ieveral 

dtrnominations, the nufnber in each denominatioiv after the 

ffrft; i^ to be added to tWe denomination to whidi it belongs ; 

as in the»foffowing exartipte t • ' - ■ ' . , . . 

'^ < ExampUm 
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Ejfample li la 939/. iox« dd. how many pence?— -In this 
^jjample^ aftjBr having reduced the pounds 239 xo 6 
i^to ftiiUings by multiplying by 20, I add to ^o 
tbjB proijud the 10 fhillings which ftand in 47^0 
tbe p|«ce of SiiUings; and having reduced — — » 
iht fliiiitDgJi into pence hj multiplying by 12/ j% 
I add to that product the 6 pence which fiand TtTso 

in the place of pence ; and the anrwer to the 6 

vo^k is thus found to be 579486 pence* 574^6 

■ ■« 

I 

Example 4. In 24 tons, 10 hundredsj and 3 quarters, boV 
many pounds?— This is performed as the 24 10 3 
foregoing, but having refpe6t to the table 6f ^Q 
avoirdupois weight. I therefore muhiply 4^® 
the ton's by 20 to reduce them to hundred -■ . ■ 
weights, as 20 hundred is i toQ, and to the . ^r . 
proiduft I ad4 the lo^wt. I tfcen multiply by '^^^ 
4 to bring the hundreds into quarters, tO' '^ 3 
which I ^dd the 3 quai;ters : apd^ Idflly^ mul- 1963 
tiply the quarters by 28, the number of poundis . ^° 
in a quarter: im produft i^ 54964 for the '4! 7^4^ 
anfwer, . ** . ■ . — rt* 

■■ ■ * 
Examples in Redu&ion AJieniingf 

txampk ^/in 24,649,721 ;.mir^K8, how many diyr^ 
hours, and n^iiiutes ? ' . 

Example 6, \vi 47,3^8 grains of. troy wdght, t^ow many 
ounces, pennyweights^ and grains?' 

Examph 7. In 29»472*986 fquare pei^|rc» of land, how 
ti)any acre§, roods, an^ perches ? ; ^ 

Example 5* , Example 6. ' ' ExamfU f* 

6, 0)2464972,1 ' g )473^8 . . ' 4,0)2 94?29g,6 

•2 V4id8ib\7i 12 )^3699 4 F^3^^fh^^ 

ifsi '"^0*^41 4 . 2,0)107,42^ I«4.206 

20 ^ 
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In the firil of thcfc exttnples I divide the minutes by 60, 
to bring them into hours, by cutting off the o from the 6, 
and dividing by 6 only,. as taught m Divifioh, and the quotient 
is 410828 hours, and there remains 4 minutes, which, placed 
before the i cut off from the dividend, makes 41 minutes for 
a remainder. This quotient I again divide by 2, aqi that 
quotient by 12, which is equal to dividing by 24, the number 
of hours in i day, and the quotient is 27x17 days, and there 
remains 10 ; but to find the true remainder, I multiply the 
10, the laft remainder, by a, the firfl divifor of the hours, and 
the produ6l is 20 for the true remainder : thus the anfwer to 
the queftion is, 171 17 days, 20 hours, 41 minutes. 

In the fecond example, I divide the grains by 2 and 12, to 
bring them into pennyweights, as 24 grains make i penny- 
^'dght ; the quotient is 1974 pennyweights, and 22 grains 
remain. The pennyweights I divide by 20, to bnng them 
into ounces, and the quotient is 98 ounces, and i pennyweight 
remains, to which 1 bring down the 4 1 cut off from the divi- 
dend, and the lafl remainder is 14 pennyweights : thus the 
anfwer is 98 ounces, 14 pennyweights, and 22 grains. 

In th6 laft example, I divide the perches by 40, as 4 o 
perches make i rood, and the quotient is 7^6824 roods, and 
26 perches ; tlie roods I divide by 4, to bring them into 
acres ;' and the anfvvef is found to be 184,206 acres, and ?6 
perches. 

Reduiftion, both afcending and defcending, maybe per-* 
fdrmed "by oi>c d!vifor of mUlJphVr : thus, to bring farthingt 
into pounds, the pound* may be ciivided by 960, the nuitiber 
of farthings in-a pound; and the quotient will j^iire the num- 
ber of pounds, and the remainder (if any) muft be fefolved 
into" the inferior denominations. And to reduce hundred- 
weights intb (iiiglc pounds, they tnay be multipHed -b^ 112, 
tli^ peuttdS'-hi' an hundred- weighty and the produa- is the 
anfwer* .;Jii]t the method before laid down is the more 
regular, and at the fame :tinie ihe more expeditious way of 
}>tTforming this rnle. 
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Examples of loth Kinds for PraSlice. . 

Example^. If 420 pieces of cloth contam'84 20 ells Flehiiih, 
it is required to know how many ells EngKfli they contain ? 
— Anf 5052 ells Engfifli. 

• Example (^. In 220 puncheons of rum how many hogf- 
heids? — Jtif.z^'^ hogfheads, and 21 gallons remain. 

Exam/tie' 10, A fiWcrfmith hath 1000 ounces of filver to 
be made into fpoons, faltd, and tankards ; each fpoon to 
weigh 20?. 12 pwt. each fait 3 oz. and each tankard 30 ox. 
apd to noakean equal quantity of eacii, it is defired to know 
liow many he can make of each ?-— ^«/1 28, and 64 pwt» 
rcfrmin. 



Example 8. Example 9. 



8420 
5)25260 



220 
84 



880 
i>6o 



7) I S480 



Example' iQ* 
oz. pw, 

Z 12 1000 

20 

n 

3 



20 




712)20000(28 

5760 
^696 



64. 



21 



.60 

20 

= , 600 

712 

-In the firft of thefe exanripks the, 8420 ells Flemlfli are 
reduced into quarters of a yard, by multiply i fig by 3 (as 
there arc 3 quarters in an ell Fltmifli), and then brought 
into Englifli ells, by dividing thefe quarters by 5, the number 
of quarters in an ell Engliili. 

The 9th example is wrought in the fame manner: viz. 
Vy reducing the 220 punc;tieons into gallons, by multiplying 
by 84, Snd bringing thefe gallons into hogflieads, and by .di- 
viding them by 7 and 9, which is equal to 63, the galldisin a 
)u>g(head. 

This .nietlv)d of rcdyftiou always takes place when the Icfs 

y ^ denominatioi 
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denominarion is not contained any certain number of times 
cxa6tly in the greater. . 

In the loth example I reduce the weight of i fpoon» t falt^ 
and I tankardy into pennyweights, by multiplying by ao, an^ 
then add them together; and by the total 7x2, I divide the 
icdb ounces of (liver, which is alfo reduced intopwts* anct 
It quotes a8 of each, and 64 pwts, remain. 

By reduction we are enabled to reduce the coin of one 
country into that of another, without having recoutfe to the 
rule of three, or exchange. 

Example ii. What is the value, in Englilh coin, of 3{q 
ducats, at 41. 2d. per ducat ? 

Example id. ln2\tU iSs,6J. Flemifh money, how much 
Engliih, the courfe of exchange being 30^, 6ii. per poun^ 
fterling ? 

Example 13. How much money Engliih is thera la 4420 
pieces of eighty the courfe of exchange being at 49|4/» fterling \ 

Exampk 12. 
30 6 246 18 6 ^ 

12 

1^ 
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50 
^ a ) 1 7500 




£xampU 13* 
4420 4420 

5 49 
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Z2100 39780 

2x6580 
2762 

r2)2i934i 
1,0) 1827,^4 
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3t6)i584{4 
14^4 



X20 
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3<6)48o(x 
366 
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In the i4th example, I multiply the 3^0 ducats by 50, to 
bring them into pence, and then divide by 12, and it 
quotes 1458 (hillings and 4 pence : I then divide the (hillings 
by 40, and the quotient is 72/. i8i. 41/. for the anfwer* 

In the i2th examplfeth6 246/. ifcr. 6i/,Flemi(li money is. 
reduced into pence, and then divided by 366, the couHe of 

remain, . . 

The 13th example is wrought in th6 fame manner as 4hc 
xith : viz. by reducing the pieces of ei^t into pence r«t»^ 
. :for the fraction 4 <rf^ a penny, I multiply the. given number 
of pieces of eigjit by 5, the numerator^ or upper figure of the 
fraction, and divide the produft by 8,. the denopninator,' or 
lower figure of the fra^ion, and to the quotient! add the 
pence contained in the pieces of eight, and then^ reduce ^e • 
whole into (hillings and pounds, by dividing by 12 End2<xas 
before, and theanfwer is 9 13/. 18/, 4^, 

This method of reducing foreign c;oin into Hnglidi may 
(erve for tbofe who are unacquainted with the rule of prac- 
tice; for pracEHce performs this much tnore expeditioufly, as^ 
will be (hewn in its proper place, 

Th'ofe Turns tti redu£lion, in which both drvi(ion and tnul* 
tiplikatioft ^fe uifed, muft be proved b^ mhltipUcation and 
liivifion ; as, for Example, that part which is performed by 
multiplication muft be proved by divifion, and that part per- 
formed by divifibn muft be proved by multiplication. 

The foregoing examples, perfectly underilood, will be fuf- 
^cient to give the lelirner a <:<m)plete knowMge oJF this rule, 
and th^ various isfei 16 which it may be applied. 

It is abfoteteiy nec^flary that the tearnerbe pet^feftlyac- 

qualntield witk ^hat iias beidn< dcliverad in thefoncgdtigpstt 

of this- chi(pfeer, as all the (bllotvJAg rules ki atitbniMit afe 

perfiiiin^a by one ot nioi* of the foregoing- rirlesj I have 

thcrefoiie been xn6tt exj)licit in the ft)rtft*r ptxi} bring the 

baGs of th^ whole* ' ' 
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SECT. vir. 

T9B GOLDEN RULE I .OK» SINGLE RITLE OF THRSR 

PIRBCT. 

This rule, which, ^or its univerfal ufcin moft parts of thc^ 
matheitiatics, is called the goUen rule^ is alfo called a rule if 
fropmtiim^ b^caufe the number fought bears a certain propor- 
tion to one of the numbers given. 

It is called the rule of threc^ becaufe it coniifts of three 
given numbers, from which ^ fourth number is to be found, 
tvhich, in the direft rule, bears the fame proportion to the 
jecond number as the third does to the firfl. 

Rule. Multiply the fecond and third numbers together, 
and divide the product by the Hrd number, and the quotient 
ii tl)e anfwer fought, or the fourth number. 

Example i. If 3 yds. of muflin coft i2x* what will 9 yd§. 
coft at that rate ? 9 

sTTSs 

Anfv:tr 36/. 

Here the fourth number or aniwer, 36, bears the fame 
proportion to the fecond number 12, as 9 the third number, 
bears to the firfl number 3, that is, it contains it three times \ 
or it bears^ the fame proportion, to the third number 9 as the . r 
fecond number 1% does to the firft number 3, viz. contains ^ ^^ 
it four tinfies. This proportion is called </iV^ifi? proportiqn i ' ' 't 
from whence this rule is called the* rule of three ^ir^^, ^ni*^ ^• 
is always performed €S above. 

But when the fourth nurjibcr bears the fame proportion to 

• tii^ 
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the fecond as the ^rfi, d6es to the third, it is then called Im* 
direSi proportion. Qyeilions of this nature belong to the next 
rule, called the rule of i^irtcin^erfej of which hereafter. 

In order to knotv which is the fecond and third ^umber, 1st 
muft be noted, that of the three numbers whkh are In every 
queflion in this rule, that number which J^^the queiliou 
jiiud occupy the th)jr4r{^ace, and is callc^(pie third number; 
and that number which is of the fame nature with the fourth 
number oranfwer, mifl {;>e the fecond number, and confe- 
quently the other number Aiufl be the firfl; The fecond and 
fourth numbers are therefore always of theianie nature; as 
arAthe fii ft and third. Thus, ijp the foregoing example, the 
\ nuifiber 9 alks the queftion, for the quellion is, how much 
' ^^^^^ M^aydscbfl: ? 9 is j^ierefore the third number. 12. is of 
Xhe fame nature witb» the fourth number, being money ; ic 
mull therefore poibfs the fecond place : and 3, the other 
uuQitl9m rfiuft be the firft, which is of the fame nature with 
the thi^B^viz. yards. 

• When ej^er the firft or third numbers confift of different 
denominatioiu, they muft both be reduced to the fame deno- 
mination J and when the fecond number confifls of divers, 
denominations, it mu(l alfo be reduced to the loweft:*- 
this reduftion muft be performed before the work can be 
wrought; and it muft be obfervcd, that the fourth, number 
<Mr anfwer to the work, is always bf the fathe deaomination 
with the fecond number fo reduced.v. . 
. The numbers being fo reduced, the fecond and third num- 
bers are to.be muhiplied together, and* the produft divided by 
the firft, as before direifted ; and the fourth numSer or anfwer 
muft be brdi/ght' into the proper denominations required by 
redu£tion, and if any thing i^ain after ^the produ£ls of the 
' Iccond and third numbers *p«»divided by the firft, fuch re- 
mainder muft be reduced into \\\t next lower tie'nomination, 
■^ .and then divided by the firft number, as before; ind if any 
thing ftill remain, it muft be reduced into the next low^r 
denomination (if there be any lower), an4 divided by the firft 

, . c number ; 



176 



09 irUlGAS AHITttMSTtO. 



mmmmmit^fmmm 



xMimber') proceied in this maoner till the^ remaiiider be 
brought tathe laweft deaominatiotn. 

Example 2. If 1% gaUons of bfand^ coft 4/* lox, what will 
Z20 galioqs coil at that rate ? 

t0 mrn^r* 7d numher* id mtmher. 

If 12 g^loifj^oft 4/. I ox. what will 120 gallons cofl? 

20 90 

* 90 12)10800 

2,0) 90,0 

in thisexampTe (the numbers being placed as before ui- 
reeled), the fecbnd confi(li% of two denominations, viz. 
pounds and {hillings, it muft be reduced to the loweft 
denomination ((hillings), and the produ^ is 90 fhUlingfifc the * 
qiieltiaii will then be, if 12 gallons coft 90X. what wilt Z20 
coft ? I theKfbre multiply 120 the third number, by 90 the 
lecond number, and diride the produ^ by 12 the firft num- 
ber, and the quotient 900 is the. fourth number, qT anfwer to * 
tbequefHon^ which, becaufe the fecond number is^reduced to 
fiiillings, is IhxHings alfo, and is divided by 20 to bring them 
into pounds, and the quotient is 45 pounds^ the true anfwef, 
or price of 120 gallons at that rate. 

The Procf. 

. There are fev^eral methods of proring queftions in thcfufe 
of three, but the trued and moft impnoving to the learner is^ 
to back ftate the quelHon : thus^ to prove the laft example, 
I (late the queilion backwards, making that number whick 
was the fourth number in the quedioo the ^r^ nuxT^r in 
the proof, and riiat which was the third number bei£ IixuJor 
tke fecond, and the fecond I g^ke the third. 

ifi mtmhtr* 2d mmibtr. %i mmi€^* 

Pracf. If 4$/. purchafes 120 galIonS| what will 4/. 101. 

purchase? » 20^ 90 

960 9,00)108,00 
^^ 12 
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in thr proof of this exaaipk, I rtduce cbe firfi iiuiiii^45/. 
into fiiillings, becaufe the third numiyr 4/. loi. imiH be leh 
ducctl iqCo {hillings, confining of pounds and ilkilfings ; and 
then multiply ing thefecond aqd third numbers tpgfther, imd 
divldiiig by the firft, the anfwcf is 12 gidlons, us ip tfcc f^fr 
amp|je^'1t:tt]erefore proves the work right, , 

Example 3. If the income of a perfon be 3 r^^hu^j 
miopt^ iow ma A is it per annum ? ' ' 

••\fimtmhr. zdnamhtr, . i^Mi9ttii* 

Say, if I <min. produce 3 farthi^gi, wh^f will ^65 da;s0i)oU|||. 
produce-? . J54' 

730 

4- , ..-'^^^ • 

' •" . 1 ... ^ _. 

4X157^889 farthfAjf^ ' 

8,0) j!tg7,3— $ 

7l 



\j^ffw0r 



IS 



^ < 



multiplying firfi by 24 and then by 60, the produ<£^ kni^ 
H^iiMpKtd by 3>» tbeJbocwBditfMbflC^ mdlil^ili^ is 

(the «txr«)nr dti fiwOildgj^ virtKCih i» btonghbHUo ipomisi %Ai 

In the fortffyingitmmphn^)BAmim^^^^ 
tttliendtbif is^hocafe, dke )^oc& b p^rdied by^6Nilti|Cca- 
tion, and when the third number is nn itaili^ €», Wftrk is 
iMff2^^;)i^4>f tiivtStDii rfiir./z .'iitilfafir.nu&iplielsf.iqDr idinifes ; 
quefiions of this fort, therefore, properly bctoof -to mln^ 
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2796/. zo/* and hi» debts be 9990/* tu. it saiXHjjBdfMd^ 
JMw how much he cap pay in the pound? 
Voj^. I. Z. S^f 



Ijt ' OF TUMAK JbBXTBMETR!. 

Say^ if 99Qq/. : 1 9a»Jp^y 20x» in the pound, what will 2796/. ib/. 

pay ? .^Q ^ 

19981a 55930 

20 

In fiating this queftioa, I. 1998 12) z 1x8600(5 

fiy, if 999©/. l^J. the whole 9990^ 

amount ef the bankrupt's "954® 

debts, will pay aor. in the' '^ ■ ^ ^ 

J . .1 .„ L ♦ 199814)14344^0(7 

pound, as it certainly will, what ^^ , 998684 

will ft 796il lOi. the net value of ' 3C796 

the bankrupt's property, pay ? 4 

•^And the an/wit is 5/. 7^. in 143184 

the pound. ' 

In ^^ormiog this example, the lirft and third numbers 
are reduced into fhillings, and multiplying the fecond and 
third numbe);s tbgethei^, and dividing by the firft, the quotient 
is 5, whiphin>f the fame denomination with the fecond num- 
ber, viz. ibillings^ and there is a remainder of 1 19540 (hit* 
lings, which is reduced into pence, and then divided by the 
firft numberas. b^ore, and it quotes 7 pence, and there yet 
remains 35796 pence, which, itduced into farthings,.does not 
contain the divifor once ; thefe pence, therefore, remain over 
^d-ibove tlie5j» and 7</. in the pound which the baiftkinipt 
Ifliy^.: •>•..':.'.■...... 

^t The %eg6iag«]hutiples wUi beibond fufficient to iniknuft 

4be learner .in the- nature and method of working this ruie; 

I ihall tbereforegpiye a few examples for prafticei leav^g the 

dpecation to beperformed by the learner. 

- Ejfiamjdt $'* If. 1^4 of indigo coft iiL 4/. what wiU 

acb8/i/ coft at thar rale? ■ ./ . 

; Say,' if:36i&i!cplfcsft4r« what :wiU lOoStf. cofi i'-^tb^er 

•ifi^yn. tit %otl. Hty 

Example 6. If a debtor owes his creditors J93/. i%s.m^. 
^vttp9<asnA& sft:7jC&/« in the pound,* wUat^ will pay bti credit 
«>h irtl?at rater . - 1 . . ^ 
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' Say» if 20j. can be paid by ^od. what will pay tt2j2s, ? 
— ^i^er a22/. 12J, - 

Example 7. If 100/. gain 6Aiiiteircft in lii months, how 
much will 340/. gain in the fame time at that rate of intereft f 

If 100/. gain 6/. what wiU 340/, gain \*^Anfwer »o/. 8>. 

Example % A draper boqght 6 packs of eiotb, each pact 
containing la pieces, for which be paid. 1080/. being 8j. 4iA 
per ell Flemiih : how many yards were there in each piece ? 

If ico</. jpurchafes 3^rx. what will 259iOo</.purchafe?-— 
A^iuer Tj'jbqrs. which divided by 7a, the number of pieces 
in the whole, it quotes 108 qrs. or 27 yards in each piece, - 

The general ufe of this rule is, from having the mtc, 

value, proportion, produce^ intereft, gain or lofs of one or 

any other number of things, to find the rate, value, propor- 

don, produce, iuterefl, jain or lofs of one or any other Mm- 

* |>er of the feme things in a direct proportion* 



SECT. VIII. 

0> THB $IM0L« RULB .OF THRBE iKVERjSB, 

Thb rule of three inverfe is that which teaches how front 
three given numbers to find a fourth, which (hsdl bear the 
iame rate or proportion to the fecond number as the fi^(l 
does to tlie third; or the third number bears the fiime pro- 
portion to the fecond as the firft does to the fourth. 

Rule. Multiply the firft and fecond numbers together, a^d 
divide the product by the third* 

The liiethod of placing the numbers in this rule is the 
fame as that of the rule of l^m diivA, and therefore ^eed 
net be repeated. ^ 

In orderto difcoVer whether i queftion lllong to the direft 
er inVerfe rule^ i( muft be remembered thiit the/^ knd 

Z 2 •.•'•:. .'-third 
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Ihifd nureberi are cdled the extremes ; if, tbeitsfofiei tbe 
fourth number be^ greater than the fecood, t^e \g& extreme 
VHift bcf tbr^divii&r; but if it be left, tbe greater cxtttme 
MUft be ^ ^vniou 

And whca the firfk nomber h tbe divifor, tbe work be* 
imgs to thcmle.of thite direft ; but when the third number 
ir thedivifiM*, k belongs to the ruk of three invecfe; aa m 
tbe fallowing esampiet. 

Effmitftk X. If 8 men perform any certtia piece of work 
in 6 days, ,how many raaeri will perfects tbe £uiiework ior 3 
da^s? 

If 6 days require 8 men, wha( will 3 dayi recioirel^ 

3)48(16 Jhfvm j6mexu 

^"^^ 

Ifi this example I confider, tliat if to do the work in 6 daj« 
it requires the labour of 8 men, tl^en, to do the fame work ia 
3 days, it will require more men, cohfcquently the fburth. 
number will be greater than the fecond, therefore I divide the 
• produft of the firft and fecond numbers multiplied together 
by the third number (^e leaii extreme), and the quotient % 
>6(men) for the anfwerk 

The proof of queftions in this rule, as well as tbe ibiv- 
gang role, is performed by b^ck fbtirtg the quMkm; but. 
H rouft be obfcrved, in all queflions in the direft rule, the 
j^oof is brought by the t^lc of three direft ; and in qtief- 
tioAS of the invcrfe rUlfc the proof h v\^h)ught by the ruleef 
Arec fnvijrfe. 

•f huis, to prove the fortgoiiig Example, I fiyj if 16 men 
»equire J d^s to perform the woi-k, how itiauy days will % 
. wen rtquii-c'to pei-fortn it ? " 

If 16 men require 3 days, wlial wai 8 men rtq^ulre ? 

E^BwifU a, •. a loaf au (jer/aiQ pnce weighs 4|IJ>, whpi 
irhm ii {^•pcr bufliel, whaf ftouli it weigh when whea; is 
i. 4#* 64f. per bufhel } . ^ 

If 
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If 7^. per bfllhel give 9 tetf tin. iriutt will ^^givcf 

■" ii. • . . . 

108 

In tbt3 e^eftrnplei I multiply 7a.pence| the price of the 
bufhel of wheat) by 9» the ninnberof the half pou&dsintfae 
loaf, and diyidiogby 54 periee, the pike of the bufliel<if 
wheat at the other price, th4 anfwer nia half pModi or 
6 pounds for the weight of the loaf at that prioe of die 
wheat* 

In London the price of the loaf is varied* and the weight 
continues the fame. Queilions which concern the priceare 
Wronf»ht by making the price the fecond number. 

ExdmpU 3* If a board be8 inches broad| how much k 
length will make a iquare fooci 

If 1 1 in* iti breadth require x o in. in length. What wiU t fa, 

Inbtcadihre^e^ . if' 

8)U4(i8 Jkf.iZ. 

Example 4. How many yards of fli'alloon at 3qrs. wide are 
fufficient to line throughout the garnjenti made with iodb 
yards of cloih at 7qrs. wide ? ' 

If 7qfs. wide require loooyds. what will* 3qr$ wide require? 



Qtf. c* If 2<W. be lent for nine months, how long (b9uU 
90/. be lent tog^iiq the feme intered at the fame r^ite?-- 
.Ai^wiT 15 months. 

Qiv. 6. If a colonel be befieged in a town with 1000 mep^ 
havixsg proyii^ons for only % months, bow njany muQ be 
diihiifsv that the provifion may ferye the remainder c /nontha \ 
'"^dtffTii^r 000, and retain 40c. 

4^. ;., If a^perfon perfbcm a jou£n9 (travclUQg^iit fn 
ifni&iiuraie) in a4days>.by travjelliii^ 1% h^nrs p$rd«jr> 

' T»w 
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hdtw loa&wiU it take to perform the fame journey by tra- 
irelting i6 hours per day at the famet rate ? — ^n/. z8 days. ' 
Qa*8« If a carrier carry ii cwt. 72 miles for 5/. bow 
many miles will he carry x8 cwt. for the iame money? — 
uh/wer 48 miles. 

This rule ferves to find a fourth number to the given 

ifardTf iti.iitt inverted proportion. And it particularly anfnrers 

•fevcn fort* of queftionst vi«, j. Having the value, of two 

.diiFerent forts of coin^ it fiiews how many piec^ of the one 

ure equal in value to « given number of the ot^er. 2. From 

two di&tent values of .oQocommodityi and the value of an 

Article made from the fame commodity at one value thereof, 

to'fiad (hewei^t, mcafure; &c* of the fame article ; or, on* 

the contr&ry^ from the values of the commodity and the 

weight, mcafure. Sec* of the article, to find tho value thereof 

. (the dd example is of this nature). 3« ^rom the breadths 

of two equal re6^angi;Iar figures, apd the length of one of 

thenv.lorjfitul the length of the others or, fron^ the two 

lengths and one breadth, to find the other breadth (of th}s 

. nature are tde third and fourth examples). 4. From the 

.^ven weight, expenfe of carriage, and number of miles car* 

riage of any goods, to find the number of miles any other 

weight could be carried for the fame price : from a given 

/weight and price, and two diilances, to find the weight an^- 

fwerabie to the other diftanre (of this nature is the eighth 

quefiion). $• From two fums of money lent, and the time 

for which one of them is lent, to find the>time for which the 

' 'other fliould be lent ; or, from the two different times, and 

"the fum which is lent for one of them, to find the furti which 

ihould be lent for the other time (of this nature is the fifth 

'exatriple). 6. From the quantity of work which a given 

'number of men can perform in a given time, to find the 

'number ef men that can perform it in any other given time; 

or, from the niMpber of men, to find the time any other 

^'^iven number would require" (of this nature is the firft ex- 

'amp!e)t 7. From the q\iantity of provlfionsj or money, and 

the 
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die number of then, or othtr tfreattir^ k vvkMtld 'ftrve a ' 
certain time,' to find the number of men, or other orytttfc^: 
it would ferve any other timef or, from the quarilif)r«€'|^m« 
vifion and the htHi^ber of cofifiimers, to fii|d4iie daie.it 
would ferve^nytithfer number of donfiioner^ (of* thiS'^napore 
is the iixth c^cample). ' .. 
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, OT THE DOUBtS &ULB OF THBBH DIRECT*. 

In this rule there are five given numbers to find a fixtb, 
which fhall tie^r the fame proportion to the produ^ «>ft)se 
fourth and^ftb munbers, as the third number. bears tolto 
produd of the-firf^ and fecond. 

Queftions in this rule are refolired either by twa opesii* 
tions in the^ fingle rule of three direft, or the rulg ^ tkm 
€impofed of Jive given numbers* .. ..; 

Eachquefiion in this rule confiib c^ twoparts^ the ^z^- 
jGr/#j«and i^it demand* ; '^ ' > 

' Ruk 1. J?^ ftud oflemtiws.' Place that number ivfaicli is 
of the fame natum: with the fixth fiumber, or anfwer, in 
tilt ftcoud place »> the €r(l operation ; and the two >bther 
ovmbeft In the fufifxyfitfen in the finft place, the one ever tbe 
^hfk^ dnd the:two numbers, in-tlse. demand in the third 
fikei^i oifeoi^'tlieotfair, ^inMikemianneras the tW^JniJie 
§S^ pi^q*^ obferviDg that. the bottom numbers io the £rft 
tnd third pftces be o£ likeiiator^ as will alfo the lop^ pnes; 

T-- . -I i.VlQt > . i ■ l.ii ■ t >■ ■■■ ■ ■ , ' ■ ■ 

^ Sotttt tiidaertt writers compotrnd die two doable rules of diroe 
liilo one 3 I have, iioweX'A', given "tKcm diftinaiy, being mqfe am;. 
ItaMftr lathe tnie thtory of fieknce. la. the nest Seaioo. m» hcvk^ 
|Wcfr> ihtWUfui ifiislUble method of. worluQg bpth by oiM.r«l^ : .. 
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;. The work krtimifKiojpaf^by tvoopetatipat io the fioj;jb 
x»ki»f^ifeeedtrcft; ijhe atifw«jr to the fii^ qporetba &nni^ 
tte froo^ number i» thfrl^caad ^peradon* 

.z».£j^j9tfc tj/kiraikn^ Mxi\f^y ,th€ two numbets w];uch 
flttO#anfif»y€ribc94^«A;ti)eA]|ipofitio% together, tothe 
firft number; the two numbers in the demaad br the third 
Bunber; and the fecond number in the ficft queflion will be 
alfo the fecond number in the work. Then the anfwer ii 
found by one opera t io n lnihe Cngle rule xsi Hiree dire<^ at 
IB the foUowing example : 
Example u If iQoL piincipi^l jg^in 5/. interefi in i year^ 

* 

what will 140/. gain in 9 months ? 
•^ ^ ' . Tii i^/ktt Jhttd. 

It zoo/, gain .^L What witl i4o/* 

' tim.iiDatht» §itnm^«]9zitb8? 

' In tl&exxiDf^ the ounben k)o» j, and 1%^ Mosg t» 
tbo ioppofitioa, and 340 aod 9 is the demand s for the 
meaning of tfiework is, /upp^c lOoL g^in $/• ipreieftin as 
mofithsy (then fbibws 4he demand) I dematui tpkAtnw bow 
much i4oiL will :gaiii in ^joaonths attbefaaie rate. of ^in* 
tercft? 

Thus the qitdtions are rfiated according to the jfeii^og 
directions : the 5/. being the intereft Mi ikttiomttcj i^wi of 
tbe/fiune nature with 'the :fixf h numbtr or imiW^r) mftft be 
the fecoad number; and tfaefcwo uther mfmber» in the fup« 
IRifiiioQ 100 and la, are piaocd one aboi^ the qtbflr» j9$ 9m 
-tlie twe fuimbers 140 and 94n the demand. It nUfMB oo( 
wfaioh^if diefe two numbers isnfipecaBoft^ tpfdvidcd that 0^ 
.MKnbevsiti jeach, wfaich.aee of theftmr jiiat«re»^ ooevpylbt 
tturefponding phcts are^rftcvtiyi: thus, hi !lllf fiippofidOi% 
tte poand»prncipal ia ^ ttpymrmoft nunsbcr« fi»,iti«it}th« 
demand^ jmd the jmmber of JOfioths is imdcrmoft in both. 

The queftion being tiuis fiatedf the work is wrought by 
two <q^ratioQs of the iii^le iruk of 4hsae dic«a. . The tbccf 
uppermoilitttnnben ate the mimben far the firft -openttioo, 
and ^tiburtfa mimbar, or anftm tP iMfe fennty the ftoMi 

dumber 
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number for the fecond operation ; the bottom number of the 
fuppoiicion forms the firft number, and the bottom number 
of the dematid the third number ; then the anfwer, or fourth 
nnmberof this (econd operation, is the true anfwer to the 
^iieftion ; as in the following example, which is the fore- 
going one at large. 

Firfi Operatitm, 
If 100/. gain 5/. what will 140/. 

5 

i,oo)7|oo(7 

Second Operation, 
IF I a months gain 7/. what will 9 months? 

12)63(5 
60 

Jnfijoer^U^s^ 1^)60(5. 

The anrwef would have been thfc fame. if the number of 
tnc^ths had been the 'uppermoft numbers inftcad of the 
pounds principal*; in which cafe the firft queftion would be, 
if 12 months give 5/. intereft, what will 9 months give ? and 
the anfwer is 3/. 1 5 >. ; then the fecond queftion would be, 
if noTo/. gain 37. 1 5 J, what will 140/. gain ? and the anfwer 
is as before, 5^. ^s. 

Bygone Operation, 

If 100/. gain 5/. what will. 140/, gain? 
months 1,2' 9 months 

1200 1260 

5 

12,00)6^,00 



.?=.'** remains 300 



20 



I2,oo)6o»oo 

5 fliilHngs. 

Vot.I. A a In 
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In this exaoipte^ tbe work is ftated as in the former ; the 
two firA' RttUkbers in tbe fuppofition are multiplied toge« 
ther^ and the two nunabers in the demand are alfo muld* 
plied together^ then thefe two prodn^s are made, the one 
tbe firity and the other the third number, and the feeond. 
number in the firft qiieflton is alfo the feeond number. Tbia 
rule is the mod fure and practical method of proving the 
double rule of three dire^, when wrought by two fingle 
ones. 

The forfgoifog example worked both ways will be fuifi* 
cient to infiru(^ the learner. I (hail, therefore, give a few 
quellions, with their anfwers, omitting the operatioa. 

Qu. 3. Suppofe 468 men confume 175 quarters of wheat 
in 168 days, I demand how many quarters will fenne 5612 
men 58 days }-^Anf. 724 quarters, and ^{i|vf of a quaner^ 
or a little more than half a quarter, 

Q«. 3. Suppofe 80 acres of grafs be mowed by Smen m 
14 days, I demand how many acres a8 men wiUmowin 
I a days ? — Anf. 240 acres. 

Q». 4« Suppofe the wages of x% men fiir 6 days amount 
to 7/. 4J. whal are the wages of 25 men for 40 da^s?«-uj^ 
100/. 

, Q«. J. If 150/. prks.cipal piu out to interefl. for 9 monthv^ 
bciucreafed, principal and niterell, to i$6(. ijj.IdeinaiA 
how much is that per cent, per annum ?— r^f/I 9/* 



SECT. X. 

OP THE DOUBLE RVLE OF THREE tlSkTKBJSa^ 

The double rule of three inverfe is when there are five 
jivfa numbmrs to fiod a fixth, ia an iaverted propordon. 



OP wirChfiR AiaTHMSTi0« t%q 
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, Rifie. Place the aumbers as direded in the lafl ie^tior* 
Multiply the lower number of the firfi place by the upper 
one of the third, and make the produft the fM dumber ; 
next multiply the upper term of the ^rft place by the lowtr 
Qiie of the third, for the third number : then if the ittverfe 
proportion be found tn the three upper numbers, the anfwer 
18 given by one operation in the rule of three direil ; but if 
the inverfe proportion be found in the lower number^ the 
Work is performed by the inverfe rule (for of every fum. in 
this rule one quefiion is direft and the other inverfe). 

Extimfle I* If looAgain 5/. ititereft in ift moDths, 'what 
|>rincipal wiU gain 5/. 5x4 in 9 months ? 

5/. I oo7, 5/. 5/. 

months i« itionths g 

Tiie pounds intered being reduced to ihiliif>gs, and muN 
tjpKed hy the number of months, the queftibn will iland, 
and operation be performed as follows ; 

1260 100 900 

100 

■ * ' 

9,00)1260,00 ^ \ 

1 40/. for the attfu9i}\ 

/ 

If the number of months had been made the upper t^rms, 
tl)e upper proportion would then have been dire£b, and 
would have been required to have been worked by the dived 
metfaod. It would in that cafe fiand thus :' 

' 12 100 9 

-i ' Ll* 

m ■ I ' ' ■ .1 1 1 ■■ I » ■ I ■ I • I. « ( ^ ■ ■ ■ I II I ■ ^ 

* The rule laid down in this fedion will be found quite general^ and 
fuflicient for working aU qaeftions in the douUle rule ef thre^ both 
dired and inverfe ; and is fo obvioos, as to require no demonfiration. 
Neverthelefs, in confequence of rtceiving advice fron^ fomc teacher^ 
(not the ftioft cotirpetenr) ef the mathematics, that I had not given the 
ikfmtdniethnixii Wdfking this rule, I (haU ftate this much-approved 
ftiiCy verbatim, from a well-known treaGfe, and ftiew it^ fallacy. 
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, j^. a. If 48/. fcrve for the maintenance of 12 m6n 8 
days, how long will 288/. ferve for 4 men ^-^Anf. 144 days. 
Q». 3. If, when a bufliel of wheat cofts 6j. %d. a peittiy 
loaf weighs 6. ounces, how much will a loaf weigh that coft^ 
xo\d. when the wheat is loi. the bufhel ? — Anf, 42 ounces. 

^' Rule I. Let the principal caufe of lofs.orgain^ intercft or de- 
creafe^ a6lion or pufHon, be put in the iirft place. 

*' 2. Let that which betokeneth time, difUnce, or place, and the 
tike^ be in the fecond place ; and the reniaining one in the third. 

V 3. Place the other two terras under their like in the fuppofition. 

*' 4. If the blank falls under the third term, multiply the firfl and 
fecond terms for a divifor,. and the other three i6i a dividend ; but, '* 

<' 5. If the blank falls under the firfl or fecond term, multiply the 
third and fourth terms for a divifor, and the other three foe the divi* 
dend ; and the quotient will be the anfwer. 

** Prwf, By two fingle rules of three. 

'^ Example I. If 14 horfes eat 5$ bufhels of oats m i5 days, bow 
many bu{hels will be fufficient for 20. horfes for 24 days I , 

By iivo Jingle rules : 

hor, hu. hor» hu. 

J. As 14 : 56 ::20 : 80 

Ja. bu» Ja. hu.^ 

2. As. 16 : 80 :;24 : 120 

Or, in one gating, worked tltus .* ' 

20:24:— 14x16 "^ 

WALKINGAMr. 

That this rule is not founded on mathematical principles is evident 
from infpeftion ) for by a different ftatcmcnt of the queftion (though 
cxaftly agreeable to the rules) a different anfwer will arife. Thus, how 
cafily might the learner, required to work this queftion by one ftatc 
ment, order the numbers as follows : 

"hor, hit. </tf. 

14556516 s6xg4 XT4_^p^ 

20 : — - : 24 16x20 "^ * 

According to this flatementthe anfwer will be 583 bufliek; whereas* 
^he true anfwer is 120 bu(hels. The queftion is, peverthelds, ftated^ 

ill this laft cafe agrecuble to the rirics. , 
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f Qu. 4. If 96 pioneers in 24 days caft a trench 96 yards 
Jpng» how many pioneers will caft a trench 336 yards long id 
Sdays? — '^zf/l: 1008 pioneers. 

Q«. 5: if. 10 men mow 40 acres in 8 days, how many 
days vviJl it require 3 men td mow 150 acres ?*—-^/^ too 
days. 
This rule may be proved by two finglc rules, . . * 

The following rules in ' this diapter, except vulgar frac- 
tions and the extraftions of roots, arc wrought either by 
fome of the ruk« of proportion, defivcred in the four pre- 
ceding fe^ions, or by the rule of praftice, hei^after to be 
fpoken of. . ' • 






SECT. XI. 

• * 

OF FELLOWSHIP. 

Fellowship is that rule whereby merchants and others, 
trading in company, and employing a joint capital (lock, 
are enabled to afcertain each partner's particular lois or gain, 
according to his (hare in the fame joint (lock. 

This rule alfo ferves to divide a bankrupt's eftatc among 
his creditors; to pay legacies, when there is a deficiency pf 
the teftator's efft£ls : and, in fine, to divjdf the lofs or profit 
of any joint concern among the lofers or proprietors. 

The rule of fcllowftiip is^ither fingle or double, that Ms, 
without regard to time, or with" time. 

FelkfUi/hifi^itltout timey or fingle feUowfhip, is when dif- 
ferent perfont employ their refpe^ive flocks for the fame 
Ihne. 

Ruie. 
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Ruk, As the whole (lock of all the partners a to the 
whole gain or lofs^ . to is eagh man's particular ftock to tarn 
particular (hare of the gain or lofs* 

Fro^. By adding each perfon's gain or lois together. 

Therefore, the whdie flock of all the partners is to be 
made the firft number in the rule of three, the whole gain 
or kifs the fecond number^ and the particular ftock of any- 
one partner the third number; then the fourth number, or 
anfwer, is that partner's lofs or g^, wfaofie flock was tbe 
third number* This Operation in therofeof three muft be 
repeated if there be more than two partners, and perfonned 
as often as there are partners concerned. 

Example i. Three perfons enter into trade together : A* 

put into the tradie loo/. B 1 70/. and C 300/. ; at the making 

up their accompts, they find they havegained^jo/. profits 

what is each perfon's (hare > 

A*s ftock £, 100 
B's ftock 1 70 
C's ftock 300 

yVhole ftoct;^ .570 . 

Whole Stock, Nn»le Gah. d's Stock, 

57ol* 55oi. 100/. 

57>o) 55^0,0(96 9 HUa 

370 
34> 

280 
ao 

57,0)560^(9*.^ 

ill 

47» 

12 

4 

57,0)204,0(3 far, 
171 



30 



B'5^ 






I 



B*sStKk. 

iloi. $£qI IfOi. 

tjO . ' 

■ ■! 

57 
S65 

230 

30 
57,0) 4oo(of. 



57,0)480^8^^ 
456 
240 
4 
57,0)96,0(1 /«r. 
57 

> 39Q 

570/. 550/. 300/* 

57^)i65©o,o(iS9 9 5§ trS 
tt4 

isi 

g'3 
• 270 

20 ' 

57#P)540jO^* 
270 

57*«>)3^4i«(£^ 

^390 
._ 4 

420 



n. 
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The Proof. 

A's (hare 96 9 9I |f | 
B's fliare 16+ o H ^% 
C's (liare 289, 9 (;J ^^g . 

Whole flock £" ^^o o o 

If there be any remainders, fucb remainders in the proof 
, fiiuft be added together (if they be fra«flions of the fame de- 
riem?nution), ahd divided by the common diviforof each 
queflion (/. e. the total flock); and the quotient, which is units 
,df the fame denomination, added to the particular fhares r 
thus, in the foregoing examplef, I added the three remainders^ 
330, 390, and 420, together, and dividing the total by 570^ 
the common divifor, the quotient is 2, which are farthings^ 
as they are fractions of a farthing. 

Q//. 2, Four perfons place their money in the public 
funds : A put in, 360/. B 480/. C 700/. and D 860/. When 
the capital came to be fold out, the principal and interefl 
amounted to 4206/. what is each man's fliare of the net pro- 
fit? — Anfiva'y A 270/. B 36G/. C 525/. D 645/» 

Q«. 3. A bankrupt is indebted to four creditors in the 
following fums : to A 551/. 8j. to B 608/. 14/. toC 304/. and 
to D 208/. i2j.irhe bankrupt's eflatc is worth only 337/. 1 7/. 
how much will each credilof receive? — Anf^h. iiiL ys* ^^Z* 
B 122/, i8j. io|^. C 61/. 8j. oJ</.^ndD 42/. 2j. 7J</. 

' Qu, 4. A fliip being lofl valiie 1730/. ; of which A paid 
346/. B 5 19/.. C 692/. and D 1 73A towards ^building her ; fhc 
was infured to the amount of 1360! what was each perfon's 
lofs? — Anjwerj A 74/, B 111/. CV.48/. D 37/. 

In the fecond example, the *hole flock *iirfl placed in the 
funds is to be found by adding each perfon's flock together, 
and that made the firft number in the rule of three ; the 
whol^ gain is to be the fecond numtei-, the particular frock 
of any one perfon the third number^ aRd the fourth number 
ii> his fhare. : ... 

z la 
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In th^ thinl .exangple, the wholcamonnt of the bauknipt^s 
debt u to-be ihade the firft .number; the value of his effe^ 
the fecond BOmber; and any^ creditor's real due the third 
number, and the fourth punSber is that creditor's fliare. 

Ftlhvtfiip with iiMHf or double fellowihip, is when the dif« 
ferent iiocks are employed for, different timesw 

RmU. Multiply each mauls particular (lock by the time 
it is employed for ; then fay, by the rule of three, as the 
total of all thefe produdh 1$ to the whole gain or lois, fo is 
each man's parttcuhr produft to his particular (bare of the 
gain or loft. 

Thus the rule of three muft bt repeated as often as 
there are produCb or petfi^s' concerned, as in the fingle 
rulc^ 

Exampk t . A pot soo/. in a certain trade ; B five months 
after put 300/. ; at the end of one year they find they htve 
fuhed 350/. profit, what is each perfon's fharc f 

Total ' Whole A't 

X-^ £^ ' it- 

4500 350* 1400 

aoo 1400 

i> months* . 140000 

'^ 45,00)8400,00(18^ li*. 4^ 

300 45 

7 390 

aioo fr» ptoduft, 360 

4560 Totil pf the |)rcKiu^. 360 

3000 



45,oo)6o9yO^(i3f> 
45- 
150 

iiL- 

X5OO 
lg 

45,oo)iio,«Q(4X 
180 
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•the method 6f p!«ooLia this rule i% thi laitie^i il£^^t 
finglerule,* Is ftiaylje feen above, 

Qtu 2. hi B, and C Tent a padure in common^ &L40/. 
per annum ; A puts in 11,3 fltxen for 8 ponths Jn th*e.,y«a#y B 
puts in 7 for 4 mouths, ?od C puts in 2 for the whole year; 
what muft each perfdii .pay towards the rent ? Anfwer^ A 
12/. 12J. 7l^. ^^; B 14/. J4r. 8iJ. ^|; C 12/, 12/. 7ti7t' 

Example 3 . A , B,* and JQ* make a ftoek'for 1 2 months,' A' 
put in at firfl 728/. a^the^nd of 2 months he put in 20/. 
more ; B put in at firil 2qo/. and at the end of { months he 
t<)ok out 150/.; d put "in at firft 40/. and at the cnj| of 6 
months 50/. more, 9Bd.at the:.j:nd of 10 months lo/.more; 
at the year*s end they fiiui ihey have gained 500/. 5 wb«t is 



each perfon's profit ? 



r- 



\ -^^ Ix 



In thefe examples, and all others pf the like nature, where 
. the different parts of the itWtk of- each perfoR are employed 
for a different titne^ th^ different parts of each perfon*s Hock 
are to bcTlWU^PH^d -by Ife^r q^'ir/f^tAtffflptes, and thefe 
produ<fls^*dddecl togetfa^rclE) mflike . up the product of each 
perfon ; ^fd thin each pprfonf) product added together to 
make theTotaTproduftV ^ 

Thus, in the lafl example, I firft multiply the 728/. 
put in by A, by 2, the number of months it is £, 
Employed alone, and the^rorjuftis ^ ^^_ ^ — 1456 

Then A put in 20/. more, which, added to the 728/. 
is 748/. and which multiplied by 10 months, the 
produft is —-«.—. ^^80 

And whicktwo addedl(Scgethir.gffts A's produdt 89^0 

B put in 200/. for 5 months, which prpdu6l is — ^ loOQ 
At the.f|idrirf .^ OfVun>b« Jhe^io^Jg 9«| i5^*«/i^;tlif» . 
there remained only 50/. which multiplied by 7 
months, theprodu6lis — — - -^350 

Cj)v\t in at ,firft 49/. whi^Fj^Qontinued alpQe 64npythsj 

that produ6t therefore is — . — ^^.q 

At the end of 6 months he put in <q/. more^ which, 
^Ad<^ tp^tl^ f9fm^,^oL ip 99i which roMltipM. ..' . , 

Thf.la^2.month3.b/jt|iaJ^iQo/, in ,, ,.,;.., 

multiplied by 2 months, gives " — r — - .2^9,, 

I q:^rgfqr6|J?e.fi:pd^<3;.Qf C^ ..,,, .r^n-^ ^i^yr^ ,:'^ 

5 f' 10 ^.. .1 •. j jJJi«^ w4.Aw ^'^ thcnj^uas; ^Mjg^j 

d.Tfcm t^ liMk' Js.^ttiiglM.»'i>e{^rejvl£i^ laotfV 
(the fum ofhtiiin'pM^a6l!$)tiB tt> 5p»^'3(ihe;itMl girfh)y^<i^ 
849Mr(|her^ddifi5tof A^to,4K>|/.roy*^)«si^^»ot^^^9ilAe' 
of idinofltiv]pA)$ts>i «advep^c«Uopentt9& tWitoAxmq to;> 
find the fhares of B aiidCw •. 'l-^tr* si;*; k 'vi y<3 J t; ^^.•i.v 

ailil Bba -^u/^p^r. 
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The Awe of' A 405 b 7I ^^i^ 

B 60 i^ 9 tWA 

C 36 I li-fh^ 




SECT. XIL 



OH ALtlGATIOMr^ MBDIAL AND AtTBRNATE* 



Thb rale of alligation teaehetb how to muc different fuh* 
{lances together, and to difcover the value of an]r part of faeh 
mixture; or to make a mixture from known fubfiancesof 
any value. 

Alligation is either meM(d or AlumaU, 

AUigaiifm, msdial is that which teacheth how to lad the 
ntteor price of any mixture or compound^ from having the 
rates or prices, and the quantities of the feteral foUbnces 
• given. 
' _Rul€. Jtf ultiply each quantity by its rate or price^ and add 
the pfodv^ together for a dividend ; add the fums of the 
feveral quantities together for a divifor; and divide the 
fito of the prodit As by the fom of the iqokndties^ tad tfie 
quotleot will bethemteor price of the componod. 
. Eifamfk i. A mealnaan mixes 20 bufliels of ilomv woctb 
t^ per bttiheif wi£b 12 buiheis worth y. ^ per boflitl % 
what if I buQiel of this mixture wO]^i i 

Price 




■■liTiiiiiw 
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IPriee of a VwiM 6ck/. Prioe of a budwl 40J, 
No. oC buftxcU 2o No, of bu&cls ij 

1200 4^0 

1200 S» 

32] ii5o(52{«l. Of 4'* 4f'' V^^ favMi 

x5o for the i^'4f%P»/'« 

80 

^4 • • 

4/ir. 

o . " 



In this example the price of the bufhel is reduced ii 
(as it moftly ihould). The anfwer is the price of the 
ftumtsty^ which it of the fame deaomination with the diviCcnv 
which hefe i$ bulheis. 

J*rmfi Iflnd the value of the whole mixture £'otn the 
v^ue of any part, and afHc he equal to tiie value of the 
ori^oai fimples, tke work is ngbt* 

Thus, to prove the foregoing exaofiple, I multiply the 
ptfceof cue bulMl of the mixture by 4 and 8, or 32, the 
aimabtrof bnflidt ia the whole, and the proAafk^ 16ni^ b 
jt. ; theti I ifid the value of the Anreral fimple% by ronltt** 
plying the number of bufliels in each by the number of prno^ 
ina bufttl (which iialready done in the example), and the 
pfadsft sMb brought into pounds, gives ;/« as foUowa? 

The Proof. 

. ^Itt Ktxmlier of BuCbcte The Price of a Bnlhel of tho 

mtthipliod by the - Mixture multiplied W the 

JHace in a Buihel. ^ Number of BuiheU. 

s. J. 

ia)i68o pexKC 4 4$ \ 

•»o ) '4»o fhUlings 4 

7 p ounds 17 6 

8 



£ 700 

.y 1 1 I »ii 



^«. 
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(^ra^u-^A grocer mhttd* theferiowlif| ttoa^ 'fedgefher^ -^tifii 
i5lbs.$t'8x. per lb. aqlbs^dt 7/. 4//. per lb. lol^'s. at '6j^ 8//. 
per Ib.^ afid 24lbs. at 4^^ per lb. what is one pound of (his 
OaOtiii^m^^h^Afwr 6s. liiL ||. 

Q//. 3; A vintner mixes- 5 gallons of wine at ys, per 
galloii) with 9 gallons at 8i. 6 J, per gallon, and 14I gallons 
at 5j. lOi/. per gallon ; wliat is one gallon of this mixture 
worth? — Anfwer 6/. io|^ |^. 

Q«. 4. A goldfmith mdrs'ioil ounces of gold bullion, 
ef 14 carats * fine, with 152I ounces of 18 carats fine, how 
many carats fine is this mixture ?—^;v/w^ i^tSt carats 

[k^Xq^tttioit altenutte hiht cnethod'bf 'fiabtiingaidiat^quaMlIf 
9fu.£inples, wbofe .retss .ocspxiccsr ais gi«ea,.«.mlL fUkm-*ti 
mixture of a certain given rate or price; .li-d e4 :•:• ^ ..' . i •# 
-i.iSflitr. X. ^ Wiite the hites or .prices ef adfc KMral>Sni]^I«s 
vdfidneach ^rther. i^. Connea #itfa acuitwiiii^flhft raxr •»? 
price of each (imple that is lei's than theqdite,arv|jt4)le«f:9AM 
aibEtvre^: vith one or more of tbefe faoe$.tirfrblesHKttikre 
giBatcrtham that of t\nt rmxtnn'; aad'eadb'^r<nt«r VMIfe^hll 
•be^iMM)£e that are lefs : and place &9rm$4iP'^iiaa^ IM 
mlktore^i^nthe Idt hand of iche rates Xrr fiiMA ^ f; 'U^rAt 
tei^didsrence bettken the ^reof thcrn\iBoAmfmfdt\f0iir^ 
tfflieaoli fitiif4e oppdite tlietate wkh iK^idhi^Hdi-^f H^J 
connea«iiof tiaked. .0: j ckdt fil»ioVj 

Then thefe differences which fland oppoiite any rate is tlic 
quantity which that rate r.eqMreste form a mixture of the 
given rate ; but if there is more than one difference oppoiite 
any 'finite;' tTidr fum is the true diffefcncp! \ ''^ ^ •^^ 



• f • - - 

* Gold-iy-^gencrally mixed vith copper oj fomc .other bafe Qieial, 

which is 0Me4the allay ; and the gold is faid to be fo raitny earab fine 
«sit contaw^pihe gold : thus, if an article weighs z^jr^rats, and con- 
tains 22 cvtM of gold, and 2 of allay, it is f^id to be 22 carats fine. 
"What a Ca^ is may '^ i'een, page 135. 
,.^ . • Examfilt 
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Pritff o/^, /^ Teas, Quantities of each* 

- I 3 4 
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TKe Anftuer, 
8lb. ati^j, per Ib;^ 

"210; at 7 J. per lb. 
alb. at Qj. perjb. , 
lib.' at I Of. per lb. 

141b. at 6s. per Uj. 



In this example, I.iirfl:ilate the \vork«^9 beferaditti^hl^ 
placing the prices of the teas in a column over each othdr,. 
with 6, the given price of the mixture, on the l^ft h^ndj 

Secondly, I conned tbs prices with each other" by carv« 
lines ; 4 the top figure, being lefs than the rate of the. jnix— 
ture, I conntdi with 7, 9, and xo, becaufe they are all greater* 
than 6, the rate of the mixture. • . 

Thirdly, Ifiudthedifljfrence between 6, tbeprice.of th«r" 
mixture, and 4, that of the firft fimple, which is '2 ;- 1 there-- 
foreplacej^ppppfire the . 7,. 9, .j»ni j^o^asxhe 4. h lipic«J;?to 
aft o£ t&eia,. . Tiijen I. &).d.tl]e,4ifi^rj9ncf^,l|e^^fe§f|^ti;l^6|#^ 
tl^ next fig;ty« 7, which J3 i<,l rty:rcfpye>pl^fr.'ij#||p^«?Sbm 
4,. b^ng th^,figu.re. to <which tt|cr7:riS(li".^f*^-1:v'EbpJVlft«<^ifej 
ferencebetwqei>fl>o fy and 9< is .3, which;! pla^fpaJip-ppp^t^rflSB 
the 4. (tbfr. 9 Ipdag^ linked thereto.), -iuxd tiie.diff^i^ce ^t^iAvi 
6'and iq, wliigh:'jjs.4t I ^Ifqpiacfi.q^gjpfitc.tiiie 4^0^18-. tbCDXo^ 
is,pl& liijc^d^.jait)., Thefc. dUfe^acea, Co pllic€|(JvKQ<«<»iOi» 
the true propcruon.of . ca«b frrt.^fcy^.iu th^^pfifie^o^pprfltl 
to each, tliat iliould be taken to fg!fn).a-i^;^|2i^)ati (Ims 
defired rate.. ._,, , .. t .•• ..; ^^ . -' «/ 3 jir-!?./ 

But qpppfite^th^ 4. (h^jcc arc tiifee^ diiF^FerK?fis,;L v&fait,i.5J« 
and 4, which ar^ tp be ^dded.tqgebheiv\d^.i^9biii0l>th/a' ja^ 
column. Thiisi.. there maAJb^SUsr.- of te4 ai- !/« pm h^r^lbqil 
at 7x. per lb. 2lb. at 9J..per lb. and ;^tpuati'i(9tfv'r1fl0K;|bl9>iiivdi 

the whoJ^ quantity of the mixture is 141b* at. dr. per lb. 
*' • ' ^' ' Thefe 
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Tbefe qufiftions are proved in the fame manner as thole ia 
aUig^tioii roedkly viz. by finding the total value of all the 
fimplesin thetr Separate ftate, and the total value of the mbc- 
tare ; and if tbefe two valuea be equal, the work' sa r^t» 



The Proof of the foregoing Example^ 

81b«of tea, at 41. per lb. is i 1% o i^lb.ftfthemix* 

4 tureat6j.perlb. 

32 ShiUiOgs 84 (hillings, or, 

Alb. at 7*; per lb< k - 014 4/. 4^. 

J^ '. ■ ' ■ 

14 SbilUng& 

^Ibu at 91. pef lb. is 0x80 

•2 , ■ • 1 

18 Shillings . ' 

alb, at xox. per lb. is too 

xo Toul 440 

fto Shillingi 

Q«r. t* A farmer mhed wheat at 41. the biifhel, with 
lye at 3/; the bufliel, and' barley at \%d, the bufliel, how 
nnchfnufthemix of each to fell the whole mixture at flj;^/. 
the bofhel.^— >^i;/^r, 4obu{hebat i%d. per bufhet, 4bu{hels 
«l 3/. per buflie); and 4 bufliels at 4;. per bufhel. 

Qj». }• A goldfmith lias gold to melt of 24 carats fine^ 
dt carats fine, 19 carats fine, and 16 carats fine; how much 
«f aeicti'muft he take to form an article^ of gold that (hall 
fludbes^carats fine'— if^j/^t^rr, t of 24, z of 2f, i of 19, 
Mi i^of t6 carats fine. 

When the whole mixture is Ifmited to a certain quantity, 
afer findifig the quantity of each of the fimples as before^ 
fty (by the rule of three), asthcfum of the quantities is to 
Ibe ^«en quantity, fo is the quantity of each fimple to the 
ic^re^ quamity of each. 

% Examfk 
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Example 4. A vintner is defirous to mix 5 forts of wine 
together: viz, at its. per gallon, 10/. per 'gallon, 9/. per 
gallon, js, per gallon, and 6j. per gallon, in flich proportion 
as to toake 40 gallons of wine, worth 8/. per gallon ; hqw 
much of each fort muft he take ? 



8 




X 

3 



1 



J 

IE 



In this example, after linking the prices together, as 
before direded, I have the quantity of each wine to form a 
mixture of 8/. per gallon ; but the whole quantity of the 
mixture thus found is only 1 1 gallons^ whereas it ihould be 
40 gallons, therefore I fay, 

Gall. Gall. Gall. Gall Pints, 

As 1 1 is to 2 fo is 40 the quantity required to 7 a-f^ 

7 ^tV 

^^ 3 SiV 

3 ^ 

The quantity required 40 o 



ir 


2 


40 


11 


X 


.40 


11 


. X 


40 


IX 


S 


40 



Queftim ^ A grocer has fugar at 10^. Zd, 6d. and 4//. 
per lb. of which he would make a mixture to confift of 6oIb. 
and worth cd. per lb. 5 how much of each fort muft he 
xakt^-^An/weTy .{lb: at lod. 51b. at 8^. ^Ib. at 6^d. and 
45lb. at 4</. per lb. 

Sortetimes it is required to take a certain quantity of any 
one (imple to mix with the others, and which generally 
alters the quantities of the other fimples. To find what pro- 
portion of the others is rcquifite, I fay (by the rule of 

Vox.. I. Cc . three;. 
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three), as the Quantity of that fimple whofe particular (quan- 
tity is given is to the given quantity, fo is th? fojind qu#intity 
of any other fimple to the quantity required. 

Example 6. A grocer would mix railtns at 1 1^. per lb, 
10//. per lb. f^d, per lb. and 6^. per lb. wijh laalb. at id. 
per lb. ; how much of. each fort muft he take, that the whole 
may be wo¥th %d, per lb. ? 



8 




2 



T 
I 



2 
I 



3 

2 



3 
5 



S 

6 



Hence the feveral quantitie» requifite are as placed in the 
•xample; but to find the quantities which fhou Id be taken 
•f each fort, I fay (by the rule of three), as 51b. (the quan- 
tity there found) is to i2olb. (the quantity required to be- 
taken), fo is 31b. (the quantity at 1 1^. per lb.) to 721b. (the 
quantity that fliould be taken). 



Ih. Ih. lb. 

As 5 is to r2a fo is 3 to the quantity required 



S 

s 



X30 

120 

120 



6 



Which, with the 
at /f/. per lb. is 



lb. 
72 
7»- 
48 
144, 
120 

40. 



Quejiion^'j, A vintner mixe^ vylne at I2J. los. and 6x. 
per gallon, wi^h 20 gallons at 41. per gallon ; hovf much of 
each fort muf> he take to make the mixture vvorth Sjf. per 
gallon-? — Anfwer^ 20 gallons at ms, 10 gallons at \qs» apd 
IQ gallons at 6j. 

From the foregoing examples it is evident that there arc 
feveral ways of working this rule, according t9 th^ method 

of 



499 'WissxK kVirmVLtxxt. ' 203 

\ 

of ftating the qaeftion; as fYiay be partly ktn in the fotlrth 
and iixth examples, whichf though quite different queftiontf 
from each other, yet coitfifl of the very fame figures, and 
tnay be ftated in tlie fame manner ; but are here varied for 
the mfantiitian of the learner, and admit of flill greater 
variety, as the learner may prove at his leifure. ' 

Ail tlie eaution that is necedkry in linking the number^ 
together, is, that of every two numbers that are linked toge- 
ther, one muft be greater and the other lefs than the rate 
or price of tlie mixture. Therefore, the; firft example id 
thisfdle^ having but one number Itfs than the. rate of the 
mixture^ admits of no other method of Hatiitg than that 
defcribed. 
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SECT^XIII. 

OP VULGAR FBACtiOKS. 

JtedwRum, SubtraSH&n, Multiplicaiiq/t, Divifion, and 

the Ruli of Three. 

f 

' A FRACTION is any part or , parts of an integer or unitj 
and (in vulgar fra<aions) is reprefented by two numbers 
placed one above the other, with a line drawn between them. 
The number below fhe fine is calf^d the i^enominatory and 
ihews how many parts the integer is divided into ; the jium- 
ber above the Kne is called the numerator^ and fiiews how 
many of thofe parts the fraStioii reprefents. 
[•> Thus the fraAion to reprefent thre^ farthhr^s is thus 
written iS;™*^S«.r ^^^ ^s properly called three-fourths of a 
penny }*-<i penny being the integer, or \iait, of which the 

fraction is a part. » » 

\ ^ Cc a Vulgar 



d04 ^T V0LGAR ARlTHMSnC. 

< ■ ILHUmii' I I I I III 

I 

Vulgar fradions are either proper ur improper, fingle or 
compound. 

A fro^er frafHon has its numerator lefs than its denomi- 
nator : aS| I two fixths, ^ three fourths, ^ three ninths ; and 
always (lands for lefs than the integer it is taken from. 

An improper fra6lion has the numerator equal to or greater 
than the denominator, as 4» 79 tt» ^i^^ always reprefents 
As much or more than the integer. 

A ^ngU fradion is only a fingle expreffion of any affigned 
parts of an integer. * . 

A compound fradiou coniifts of more than one fraftion, 
and is a frad^ion of ^a fraction, and they have the particle ^f 
placed between them, as ^ of |, -^ of -f, &c. 

There are alfo mixed numbers, which are whole numbers 
united with fra<Stions, asSJ, Z2-^J, &c. 

The comm^ meafure of two or more numbers, is that 
number which will divide each of them without a remainder; 
thus 4 is the common meafure of la and i6* 

A number that can be exa£t4y meafured by two or more 
numbers is called their common muUiple\ and if it be the leaH 
number tliat can be meafured, it is called their leq/t oommen 
multiple : thus, 4$ and 60 are the common multiples of bcXh 
3 and 5, but their lead common multiple is ij. 

Before the learner (fan proceed to redu£Hon of fradions, 
St is neceflary that he be able to folve the two following 
Problems. 



' PROBLEM I. 

Ts^^nd the greate/l common Meafure of two or more 

Numbers. 

m 

I 

Ruie. If there be only two numbers, divide the greater 
by the lefs : and if there be no remainder, the divifor is the 
greateft common meafure ; but if there be a remainder, the 
divifor is to be divided by fuch remainder, and tf thtcit ffill 

be 
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be a ren»iiicler, the lad divifpr is ffili to be divided by the 
laft remainder till there be no remaindet' ; then the laft di« 
vifor is the greateft common meafure. 

But if there be more than two numibers after having found 
the greateft common meafure of two of them» the commoa 
meafare of that <;Qmmon meafure and one of the other ntrni- ' 
bers is to. be found in the fame manner; and proceed in 
this manner through all the numbers; then thjBlai^ cominoa 
meafure will be the con)au>n meafure of each of them. 

Sample i. What is the greateft common meafure of 
6241 3x26, and 336? 

624)3126(5 6)336(56 

3120 36 , 

6j624(i04 ' 36 

6 36 

/ 

Thus 6 is the greater common meafure of 624, 3x26", and 

336. . ' . 

2. What is the greateft common meafure of "8 1 and 63 i 

3, What is the greateft common meafure of 720, 3j6, 
;^nd 1736?— -^i^/w^ 8. 

PROBLEM II. ' 

To^md the Uafi common Multiple of two. or mont 

Numbers. 

RuU^ Divide the numbers by any nurftber that will -divide 
two or moti of them without a remsdnder, and fet 4he quo- 
tient of each number under the dividend to which it belongs ; 
bringdown tile utidividedfiutilbei^t or tbofe which <ant)Ot 
be divided, into the fame line with the quotient. "Tfeet^ 

divide 
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divide the fect^ftd Ime, ih the fame inanner, by arft ttuflnbei- 
that will divide t\Vo' or more of tbemj and bring ttevrn the 
quotients and undivided finffttefsr^ a6 before* PtV^teed in 
this marirter as long b9 fbttt caii be fotind any !Wo numbers 
that caft be exa^ly divided by on« ntimber; 

When thtf niimbet« ttt fo fit divided thai ihefe a^e no 
two nuttfbeft that cah be divided by one^ then nmltiply aH 
tM dr<^Hbr§ and the qli6ti6hts tontinually idgiilitfi ktid the 
produA Is tbelcaft corfimon fffi^ltiple* 

Example i. Wh»t is the leaft-comftiori multiple of 7, 8^ 4, 
and 2 ? 

a 
• 2)t *f.8 ^9 4 t^ * a 



-I » rt 



a) ; ,, 4- M s ,, I 4 . 

^ M a M I »♦ I ' ^ 

". ■ — . 28 

2 

2 

Here I divide the numbers firfl by 2, as that number 
exactly meafures the 8, 4^ and 2 ; the quotiedts I place under 
thcif dividends ; I then divide the next line by 2, as that 
meafures 4 and 2 ; the quotient I place below, ancf the 7 I' 
being down. 

' Then, as there are no two others which admit of a common 
meafure, I multiply the divifors and quotients contij)ually 
together, and the product 56 is the leail common multiple 
of them all. ^ r 

Before fradions can be wrought by any of the rules in 
mtmeilc, it is liecedfary'toredocethem frofq oAtit^ptifid f^ 
fimple ones, and to bring thcfm liitp feveral other forms ; for 
which purpofe there are eight ways 6f altering the form of 
fi1i6^ioni, without cbaqgi«g< their yalue^ a« foUofW : 

Ca/i I. To reduce a mwied iiumber to Kn improper frac-* 
tion. 

Mtfk. ' Multiply the integei? by dife d^oomtnat^r of tb0 
liraAbn, . aikI add tKer«td th^ tiumeratofi and tjie produ^ 

will 
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will form a numerator to a fra(aion, whofc denominator i» s 
the denominator of the former fna^lion. 

Example i. Reduce loj gallons to an improper fra£Hon; 

lO 

± 
40 
J 
43 V ^^^ fraftions required. 

2. Reduce ib\\ to an improper fratElion. — Anfwer '|^». 

Cafe 2. To reduce an improper fra^ion to a whole or ' 
mixed number. 

This is the reverfe of the former cafe. 

Rule. Divide the nucherator by the denGj|inator, and 
the quotient will be the whole number, andthfe remainder 
fif any) wijj be the numerator to a" frad ion, wI|ofe denomi- 
nator is the divifor. 

Thus, to reverfe the firfl example in thefdrmer cafe. 
Example !• Reduce io|toitsequivalenr, whole, or mixed 
number. 

4)43(10 

J|_ ifc|- the minted number. 

.2# Reduce the fecond example in the former cafe »»$s 
to it* equivalent, whole, ofr mixed riumber.-^./.i/i(;dr 56 Jf* 

Cafe 3, To reduce a fraction to its lowed terms. 

Rule. Dfvide the two terms of a fraftion by any number 
that wil} exaaiy divide them without a remaiiider, and then 
<}ivide the quQUenti by 'a number that will exadly. divide. 
tticm, and fa oa tiH there can be found no min^ber that will 
exaaiy divide Ihe laft quotients ; thea thefe quotients will be 
the fraction reduced to its lowe{! terms. 

Or, adly, find the greateft common meafure of the nume- 
rator and denominator, as taught in the' firft problem in tbts' 
feftion, and divide them thereby ;.tbcn the quoijcnw will be' 
the fraaion reduced to its leaft terms. 

a Examf, 



/ 
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Example i. Reduce ^\ to its lead terms. 
4)tU Uli I T^ the Anfwer. 





Or thusf 


488)864(1 

4S8 


376)488(1 

376 

112)376(5 
336 


40)1 12(^2 
Therefore 80 


8)488(61 
48 


8)864(108 32)40(1 
8 32 


8-r 
8 




a 64 8)32(4 
64. 3» 




Thus, 8 is the greateft common meafure of 4S8 and 8(4^ 
and thefc, divided by 8, quote 61 and 108 as before *• 

2. Reduce |^| to its lead terms. — Anfwer -|. 

3. Reduce -IJIJ to its leafl terms. — Jnfwer -{|^. 

Cafe 4, To reduce a whole number to an improper ' 
fra£lion. f 

Rule, Multiply the whole number by the intended deno- 
minator, and the product placed over the denominator tvill 
form the fraction required. 



ti^mma 



♦ There are fcveral brief methods of reducing a fra6lion to its leaft 
tetms ; a few of which 1 (hall mention* — i; Any number that ends 
with 5 or pis diviiible by 5 : as 25, 55', 105, 4o> 100, &c. — 2. A num- 
ber that ends with an even number, or a cypher, is divtfibleby 2 : as 
28, 50, 64, 100, &c. — 3. If the two right-hand figures of a number be 
divlfibleby4, the whole is divifible by 4 : as 312, 4728, &c.~4. If the 
three right-hand figures be divifible by 8, the whole is divifible by 8 : as 
:^ii04, &c.-^5. If the terms of a fraftion have a cypher or cyphers on 
the right-bandy as many cyphers may be cut off from the one as from 
the other. 

Example 
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Example i. Reduce 22 to a fraction, nrhofe defuMninator 
fliallbc;. 

t% 
7 
84 . y the fradtion reqaired, 

s. Reduce 13$ to.aa improper fra£ti6]i, whofe denonai* 
uator fliall be it.-^Anfwtr *||°. 
3. Reduce 1206 to a fra^tigni who& denominator Ihall 

beao.— -^.*Ve°- 
Cafe 5. To find the value of a fradion in the known 

parts of moneyi weights, or meafijres. 

Rule. Multiply tlie numerator by the parts of the next 
inferior denomination, and divide the produd by the deno- 
minator. If then any thing remain, ^multiply it as before 
by the parts of the next inferior denomination, and divide 
by the denominator \ and fo on till it be brought to the lowed 
deoomipation, and if any thing then remain, it mud be fet 
over the denominator for a fradlion of the lowed denomi* 
oatioa. ' ' 

« 

Jhcmi^ h What is the value of ^^ of a pouzxd fierllng f 

7 
' multiply by 20 (hillings 

22)140(12 ihiinnga 
21 

22 

8 remains 
* • * 12 pence 

rt)o6(8 s 

o Femaifia - 

2&ukipU.ed by 4 farthings 

22)32(2 farthingi 

2S 

foofa&r&ing 
it remains. 



w'4 



'>:v. ji *:'J 



.»'• 
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• ft* W^ IS t)^ value of ^ of a guinea ^-^Anf. 9/. 4^^. 

5. What is the value of -f* : ^^ ^^^ ^ crown ? — ^^^^ gjj 

4« What is the value of t^r of a lb. troy weight? — 
Anf, 30Z. spwt. a»||4gr* 

5. What ]» tb^ value of f ol in z.crt)'*^ An/. 2 roods 20 
poles. 

Cafi 60 ^o reduce a compound fraftion to a fimple one 
of the fame value. 

Rk//. Multiply all the numerators fogetiher for a new 
Bttmerator, and all the denominators together for a new de- 
nominator ; and that ,wi)l be theira6tion required. 

Example i. Reduce ^ of { of i of a pound fierling to a 
fimple fraction. 

Thus ^^ is the fimple frac- 8 < 

tion, equ^l in value to the 56 ro 

compound one in the t}(ample; ^ ^ 

as the learner may prove by ^^Wi^^ |onumeratdr 

finding the valine of each part ' ^ 

of the .compound fra^SUoq, by -^ 'f^ Z^*' ^ 

the foregoing cafe^ and the value of this fimple fira^6n;- 
ind the two values will be found to be equal. 

a. Reduce! of -f of ^ to a fimple fnidiotu-^AnJwer -^^^ 
or J. * 

3. Reduce f of f of -^^ of | to-« fimple frsL&knx.'^/ii/l 

YToTS or Tiy 

If any part of the compound. ffS^ion be a whole or miiced 
number^ it muft be reduced to a fraction by one of tbr 
foregoing cafes, before the cdropound fradlioa can be it-- 
duced to a fimple one* * ^ 

C^ 7. To reduce fra^iorisliaving, different dendmioarorr 

»' * ' ' ' ' "* 

to fra6tions of the fame vajue '-iMvihg ai'dommbn d^omi^ 

nator. ' ' . ^' 

« 

Rule. Multiply e^qibLnumeratpr jnto all the denomtnaforv 
except its own; and the produd'^is the numerator of that 

^ fncftion; 

• •" • I Ol .1 a V 



( ' 
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fri^ion ; and multiply all the dcnbminatorstoiltinually to- 
gether, and the produ6)r Js the common denominator. * 
Exatnple i. Reduce {, ^ and ^ to fractions xA the fame 
value, and having ^e fame denominators. 

I ■ »- . IZ . 



ii ti 



a' : J i. a 



,4 



i 



' ' ' -2 3 ^ 24 the numerator for ^, j\. 

• ' *^' ^ £^ the numerator -for 3, 

•'.. '_f , ' ai t4e AUftiemtor-for |. ^ • •' '• •'^ 

.-? ISuntbtv :^thj: ntaki baiSUons isqvaj t& the fofmer ones are, 
fi equal to |, f| equal to |, J4 equal to f . ' -> 

^ 2. Reduce Iv^i of -Iv $ §^ and ^'to a jcdmindn ^eifomi* 

'>Inftbbcafe, as veil av-theforaner, if al^tf of the parts be 

-aLwhofe jar xntflBcdiJiiunfaer, or a compauifd^ fmlftion, tlSsy 

i^^fi be reduced to iimple fra6Hons, as in the -fefi^ ekantp]^. 

*^ ^q/hi* :T«fsftuoda fradion nf obe'deiibminatron to that 

: . o{\ wop^l^^ > witboRitcfaalRgHig its vaibe« * ' ^ 

This is either afcending or defG6fldf«g^( ttfdendiki^i^ ik^ii 
:a4ra6lianr (lir.'aikisldoiiomfnaition ^•bk'^^qght into a fr^ion 
of a greater; and defcending, when a fraction is brotlght 
.iMnnikigraatcr to a lels daitonlinatloiv. . ' > 

i?0i^. When a fra^ion is to be broifght ftom a lel9^ a 
..gi^«^^er;dcntoiina6on9 bidng the 'If^dkidn {r^^o'iihiple to a 
compound one, by comparing it with the interme^ite do- 
minations^ which are between the given fradion and the 
denonunatio% fe^it^^,.ai^d '^H^9^..^y^.«|lMLn]le in Cafe 6, 




i./Ji --. I>d 2 Numerators. 
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I>eiKmiinacof8. 

12 

120Q ttW^ or ^J^ of a pound. 

J{«i^. When a fraction is to be brought from a greater to 
a lefs denomination, multiply the JiumeratQr of the; /ra^lioa 
by the number of parts of. the n^xt inferior denoQiiaatiooy 
and that produ6^ by the number pf parts of the next deno* 
mination ; and fo on till it be broug/ht to tlie denomination 
required; and the produft Is the numerator /of <die#ra^oo 
required. 

ExampU A* Reduce '^ of a pbiynd flerling to the ftadUbn 
of a penny. . ' . • 

Here! nowkipty the numerator byvio, aa ifaat is z 

the number of (1U111q{;s contained, in t^ p)oond, znA ^ 

(fiat produfk by;i9^ aa ithf^re are lo mai^ pence in 4^ 

xa 
a. AiilUng f and the produft givci a nutoentor to the ^ 

fra^ion requi^ed^r • ,. 



Thu8| if in tbli>Gafc the redtt£HoabeiafecB&ig» tlledeno* 
xninator only of thcfta&JQn aeoiL.be jnuhiplifid ; and, if 
defcepdipgy th<; quotieRitor 6nly. .. • * . > * 

3. Reducf.-,^ of a pound troy t«r Ithe Iradxon of a |>wt. 

4. Reduce ^ of ;k day to the- fiaiEtioii of a o^iitr«*« 

jM(:^-^''ox^y 

, £• Reduce I of It guinea to the fxaAion of a pMiiy,T-* 

Before vulgar fractions can be added together, it,is^ecef* 
Ciry that they be brpughtinto a proper f9nni for whicl^ 

IkuU. Reduce t(ie .compound fr^^ipps tp fimpfc fw^r . 
and whole and mixed numbeq to Ixppippqr fr^^onp^ apd 

ftadions 



I 



t>r TduMtA ^tvax nmnruu 




;fi^\om pi 4iferQpt.itn\miiatfOxn;tofi8dioos]of ^Mt.Suac 
dtnptn\ps^o% .Thetl reduce nil itu; Sn&i(mstto^r9QiaDB «f 
tbe &i(ie £Q9iHH>p 4e«0ini^»t9r.:.. Add all the numentais 
-Ipgethierf aiid.piae«iimfuiti ov«rtbe«Ofnnaon- denominator; 
«ad this im&km iHlft>^ equal to the iam of all tb^g^iiedt 
lra<fitions, ... • ■■• 

, The tola! thf s jdHud, 4f it. be w,. k^pfeopec JbaQianf tmf 
be reduced to a whole of mixed ii4»ab^« . . .. j : 






13 * 9 - >..y*-"i. ^: aiicgivfiT fraft!oiiSTe&u<4*d 
7 . »' o */^i. 7 ^to a tMiflfhbtr denominator art. 

yM«^ ^H^iW aaMM* vasM ^ 

9' ^** ,'♦' 6 J ^^ equal to ^, f If tquaife'^, 

.■;-t- 4r«w •• i '.'•,t ' . »-J4il -ri) 'jl<jl.:.'.i'5 1 J .ll 

3. Add 3 5, |, and f of -|%- together. '^ * ^ 

' '-'Thefi i I i$ eqiia^'td y, amf *: bf ^-ii^i V^ual to ^ o^ ^. 
Then the given fniaions trill ibe *^/f ^."^ '^ ''^ "'^ •-• 

The fra£kions reduced to a 

•/ 

^y 3.. ■:\.i,\ .5. co^anapn jdeudfcinator arc* 

7^ ,7' 57 fc *^' equal to V, m equal to 



ro<«: ' 

^*«^>5 3rS . . ^75 34c r, iqr the ii^A'^. , 

In t)>is example, as in the former, I fir ft (after having re* 

ducedthe mtxed number 3 ^^d the con^und fra6^on f of 

1^9 to fim]l^li^;|(i8iiQns) reduc^ all the fractions to a Jcpmmou 

denomipAfo^- 1^ n^ultiplyiog ct%e numerator of eacfiinto all 

.0 . i the 



tiit^dcikt>mkiatorf ekoept ib own, ftr a noiiiemtor to each 
Ira&iOQ, ^nd ail ikm daieminMiirs iiito>eao)i otber for a 
cpvunon denominator, as- tau^t fti ftdo€^M of fraftions; 
. tbe niniHsrabn of t h^fe iievly-difeo^l'od fmlHons are thm 
addled together, and their (bno 3455 {>Ia€i6d ^viertlie coilfimdh 
denominator 875 is the anfwer or ,fra£lion equal to the furn 
(Of aU^thegiiKeti ftaajcms^^hi^h^ dtviikd-'l^y )« 1;?*^ fH$ and 
reduced to a mixed im^sber Is $141^ ' ' ' 

The proof of 'additi0d ^ fra^ifi^ns 'M wrought bf finding 
the value of each of the given fra^ions, and adding'them 
togiKtb^r, and th^n. findifig the value of Jthe whole fraction 
orfum of the frai^ion^,, j^nd if tfaefe two values be equal the 
•work is right, ,. \ .. . , ' 

Qtt. '3. What 18' the fum of 1^ of impound and -f of a 
fliilling }^>^Anfi ^^^ of a pound. " ' ^ 

In this example the fraf^ton f of a fi|iUing nmft be re- 
'4iicid hat^t iri^on of k pound before the wdrk can be 
iPTfOughty kis before directed, 

Qar. 4* What is the fum of j, f, and {■ of ^ ?— ^»^vr 

. Q». J. Whatisthefumofiof ^,wf^k,4of aday,,and 
§ anhou]'?-*^./^^ daysx4| hours. ..... . :. v. 
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Subti^aBicn of Vulgar FraSlions^ 



Rule, Reduce the fraSions in the fame maimer -as fop 
addition ; then the lefs numerator is to be fuDtra^ed hem 
'i^ Ifrcftter, and ihe diffecence placed over t^ coifuh^ 
denominator will form the fraction required. 
Example u Subtraft ^ from -f . 



» » 



i, : 7 :•. 


9 9 


. » 


I. )\ :r->3.i' - '• 


. fS;":.*- [3 J .^ 


«eq$altc^^ 


il-.:*^.... •• 


44. n: •: 63 


^e^ualta.^t. 


?i!i 




From 



Take 2 t 

Pro/. Add the lefs number and the remaiader together^ 
as in -whole numbers. 

Exampb 2. Stubtraft f from I of |.~ 

* 

I of ^ is ^ J or -5^1 therefore I can? take -*- from-^y 
24 9 24 

^ ^ 9 ' /A«<l"«^tof* 

4^ 63 .216 -AV *^^"^ ^o /y« 

From 63 • , 
, Take 48 

Rcf!s 15 ,Vy of /j the -/4i0cvr. 

.-<' .... -. . 

Qh. 3. What is the difference between ^^ and 28l-*-i/^«/C 

Q». 4. Wh4t is the difference between 26^ and S4|. ?-* 

Qu. 5. What is the ditference between i4f and f of 19? 



!?«&• Reduce whole and riiixed numberSj ^cotJipouiU 
fra£tion$> and fraftions of different denominations, to fimpl« 
fmdions of the fame dertominaCion ; 'then muhiply ail th« 
wunerat^m toget^r far a iiew.ni|roei0^,.,andj^lfthe.deji<^. 
tbimton t^tbtn f^ 9^ new^etmvMAUxfi andiufl|,.fra<6tioab 
will be the tfoft gjportua required, . . ., . 

, £xm^ l#. Mridpjy J by I. .. ., ' ., . 'I 

' i '' * ''"4 .'•''. •.-,.••» 

:j J. • 

J 5 numerMbr. a8 denpfflfiuitor. |4 MfiOfi^ ■ * 

IT fll iflMtl 



Example 2. What is the produdt of 2 J multiplied by 4, 
by^audfoff? _ 

19 7 

95 4* 

A SI 



1140 37d * 

= liL •■ • 

79^3 

<•. I. i.« 

In this example af is to be reduced 10 Us equivalenf frac- 
tion y, and J of I mufl be reduced to its (imple fraction, 
^ or /t» then the queftion will be, What is the pi-oduft of 
V» l» i ^^ T*T multiplied together ? / 

Qo. 3. What is the produft of J off, by j^of |?— 

i2«. 4* What is the produ(ft of 94 by | ?— ^^ V ^^^^ 
16. 

Q«. 5. What is the produft of \ of 7 by I ?— -^«/I t}. 

%. 6. What is the produd of 36 by ^^ ?---/^ ^ or 

Thus it may be fcen, that multiplication of vulgar fiac- 
dons is performed in 'the fami manner •8:-redudng 1 com- 
tounAfa^^ion to a fimple one *. 

^ , /. / Divyion pf Vulgar Frailions. . 

tti^e. Prepare aTf the findfofts for dlvifion- itf the &mr 
i&mier Wfor addition^ fulftfbdiopy atki'muldplicttidn ; imd 
invert the two terms of the.<fivifor^ pladiftg* flib dettomioa* 
lor at the top and the numerator at the bottom) tfa^n pro* 
«eed exadly the fame as in multiplication! viz. multiply the 

* If any tmflber be multiplied by ^ firaftion, thcprpdu.^: Ji^i^.hc 
Tdl than the AttUiJpficaiidy and in proportioiL as the multiplier is le& 
tfcin nn nrfff 

a nnmei-ator 



OP VUftOAR A^lTnUVTlQ. ftt) 

.BJumeipUQr of tbe diviilead und tbaf figure that is uppeixDo/l 
in the divifor together for a numerator to tbe quotient: ai^ 
multiply |he denom^pator of the dividend and the lower 
figure of the divifor for the denominator of the quotient. 
iFfvffl -Mnhiply the quotient by the dlviibr, as in whole 

' JEj^mpU X. Divide J by T'-~i)i(V *"' H -^fo^tr. 

s. l}ivide| of 7 by 4 of ^^ 
< Ifttbis example^ f of 7 is equal to y, and fof •! is equal 
«oif|Mov«|';.!tihierefc»tt>liay, divide '/ by ^^Jt^. y* cr %%. 

I. ..Dhrlde ^ by ^.^AMf. /^y- 

4.?. Divide 10 by|:-.--<fi/: *^ or jf. 

5. Divide 7 J by ^ of ^V^-^ ^f « : or € i|. *• 

• . The Rule of Three direSi in Vulgar Fra6iions. 

Rule. Prepare ^ fra^iods'dd for the lbu^ foregoing rules ; 
aftd thc^H having placed fhe three numbers iti their proper 
order according to their propoftbni inyeit the firft tenn .or 
fradion, tranfpofing the numerator and deaominator, as in the 
foregoing rule ; then multiply all the three numerators toge- 
ther f9r i(%tt4i|ratox', abd all the d^noalnfton t6g^her for t 
denominator, and this fra6i:iou will be the anfwer required. " 

.* i.'-f^^*' Tbeiame as in wholo numbers. ^ 
• JiM^^pl^ I* If ^ of ai> ell Englifli coil | of a pound, what 

^wili i p|(M dl Flemiih coft? 

* :i- .Inrvth}* nwpJc I f»yr if i of ^of a yard (which h an 
' '^Sugltfi) coft I of a po^^d» what wUl| of i of a y^rd 

• :t<which is an cU Fictiuai) coil r 

.:. I then reduce the- epmpound ftaAion ^ of j^toafimple 
oncj apd it is i^ or ^ and aUb the fraftion^ of i is A of 
A fVA% which is of the fiimie denomiqatioa witlv-Uw f^ 

• If a whole number be ditided by a propt* fiadiofty the ^uotieat 
will be greater than the 4iyu&ad; but if anyftedUm be dtviADi hy 
a whole numberj the quotient wUl be lofs than the din^e^. 

. .•Vol.!. ^ ■ Ee " nutnbcr. 



'2 lis bP rUL<IA*'* Ai^iTHwitti. 

■ I ■ I I ■ , I ■ ■ , I II ■ I ■■■■■! 

"number, vfe. a feftion o1^ a yard ; an<! inYcrtiug tlit firft t^frin 
*the qticftion will ftind thus, 

' ^ f coft J, >aV"-r*^^^ an/ber ;^\?^ or i/. i i^//. 

• • * * * « 

t . Then nuhipif ing the tbree uppermoft ligiirei~of the frac- 
tions together for a numerator, and the three n wte i UKMft 
figures fer a deuoihinator, the ^aRff/rtwr is •^^' oF m pound, 
which, reduced to its real vatuey is ix. i li/. -f of a penny. 

. .. Here it muft he obferred, that the^firft and third ftaflfions 
«(iulE l^ fcduced to^ the faine denonHiiiatton at in . v^fasle nim* 
bers, as feen in the foregoing exbiB^Cf ^htrt the}r ars both 
fractions of a yard;.knd tl^ fb&rth ffaAicm is of the lame 
denominafiqn math \ht (econd.. , . ; . ' - 

Qu. ^. If I of a gallon of brandy coft j- of a pound, what 
will 12^ coft Jit that rate ?— y^a/I V;?, or 7/. os. 8J</. i- 
Qk. 3. If -S of a bale of linen coft 14/. 141. what Will 7J 

. bffks coft afe-ihat n$e.?^— 4!^r: laa/.^ioi^ ^ . 

•: Qv. 4^ If .iiz|lb. crfT^gar coft ijt. 94^ whal.iatlit pr|p«^ 



•1 



' /. 



J^A^ «f TSfi^ invefje'in f^lgm Wh^Mkm. 






J{«/#. Prepared I1II fhe fiil^i^iS asfd^ Ihe lbheg«^' Vulr, 
^Yh«I>•'<^ifc^^ -(fa^, ttiiigHt 4q ^^&'n]4e^(>f tShrtfe ih Miftfit Hum^ 

bers) whie^her the quedion Wk>fi^-td*tWilif«rftoriSraA 
t't^^-ftiidlf^t belong to l^e^r^le-^' tftrlfr in%4tf6;<fh«ll)iid 
^^AiM Is ^ be4iiV«»«ed, 4^y^tt^i|)cte)g tlie nilliyMbstUirJttd 

denominator; and tlie worft'^M\ii«^H^ ^xJ^IUy m tfat Attic 
' timne^ asan thd ^i^&. t ule, by muftij^Mng thtf thlwtij^pcr- 
' HnSft tdlrmff^ the frai6Heh^ tt^getltepfona Bitmer^torY ^nd ^c* 
"^ » «^icrmoiHeriv» -of the t^ree f i^aioiTs f^ ^- ^A^oit^^xm ; 
^ ft D4 the fra^ioft thus formed will he the-«Bfwer» - - 
5- Pir09^i« ,Asl3«roiie is whole aiimbers. 
\i bMxmnpk^, If A lent B 4 «f ibod/; for^^ tif a: year, b»w 

much faputt Bltird Afor ^^ ^ a-J»ehi»'lh jfetum ? • 

• * ^ After 



i« .«•«'.. 



t fVA^Ah ^SWV W- ?« V 
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After difpofing of the fra^ions as before directed, I con- 
sider that Y>o of a year being a longer time than ^, it will not 
require fo mueh printj^ip^ len^ therefore the greater of the 
firft and third numbers muil. be the divifor (as in whole 
immbers) ; the third ft&SionittereiQife mufl be iuvertedy and 
the quefiion will fiand thus : 

I ■ » te * -^ 

, If for ? year . " f of'ieoo/: ' Y'of ^y^ 
.:/»^' »$ii\ <»r itiik, 'equal »' i ^S/ iV- 7aW- ' "^ 
Qjieilions both iii this rule and the former are proved by 




. anilihc anXwe7- is HSv ^^i ^ ift y^^^r- 

^'^^ tfoWi inutlj.(ha|loon will it, i?equire at ^^ ^f a yajd 
wide to liji^ the garnients npade with iql T^rds of cloth "at 
^iiyardfxnae?,^'^/v/:>5^t%.^ equalip 24^ yards. , 

^. 3. If .i2,mencan rtaow 1^4^ ^^res Jh xp|daySj now 
many days will 6 men require to do the. fame? — Jnpwer 
21-1 days. 

' , %Jif 4» I^ a boar^ be- J .of ti foot in breadth,^ how many 
mches^n leq^th will msJce a fguare foot ? — Anf. 16 inches. , 

Fi^onj what has been delivered in this fe<H:ion concerninp 
Vulgar framons, it is Hjfain that every otlier rule in aritfi- 
metic m^y be yvroueht.by vql^r fra^ions,as. well a!s by 
whole numbers, as the operation !n both c;^cs depends i^pon 
tiie fame pHnciple; thus/ln the i-iHe of three direct in vulvar 
fra^ions, inverting the firft fra^ion, and multiplying it iJy 
the fecbnd and third,Ms %& :&fik^ as multiplying the fecond 
and third fradions fiDgether, and dividing by the firft^ and in 
tbeinverfe nile, inyertihgtl^e mird {ration pnd tndftiplying 
kby tltpfir^andif^oady is cqiial to dividing thejpr^dud of 
the &ff andjfecoi^d .A^iqns by the ihjr^ Bsib^^eapjiermay 
proreatkis^kl^^er ^ t ' *^' 
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SECT. XIV. 



OV PftACTICB. 



• f --WW- 

^RACTiCt lithe fn6ft expeditious rule in arithmetic^ and, 
is of general ufe aoiorig men of bufinefs, as it rea\lily ^if- 
covers tbc value of any number oT integers from having the 
value of one. 

By this rule are anfwcreiJ' all ^uefiions ill the rule of three 
dire6l that have an unit for tLcir firft number. 

Rule. Kvide the given number of integers by one or more 
tliquot parts of a penny, fiiiltitig^ or pound, or any two or 
' three of them ; and the quotient wilt be the anfwer, and of 
"the fame denomination of which the divifor is a part. 

Ah aliquot part of a number is fuch i part, that being 
taken any number of times, will exa5lly meafurethat nutfibeF 
vithouta remainder: thus s is ain aliquot part of 6,^ for it 
is contained exa^Iy 3 times in 6 ; and 5/. is an aliquot pakt 
of a pound, for it is contained exa6bly four times in ^ pound ; 
but 51. Q,d. is not an aliquot parti for it is not exaftly con' 
tained any number of times in a pound without leaving ^ 
tjenuunder. 

Before the learner can perform this rule, he muft perfefWy 
Uflderftend the following tables of alic^uot parts^ and retain 
them in his memory. 



i: 

6 

4 
3 

i} 



Th§ tiiqmt Farts. 

fj half. T 
I third I t2o 
\ fourth I ^ 

T «»gt^fl» j •« 

T^twelfth I »g 
^'^fixteenth J 

> of a penny. 



half 
fourth 




or 



<>f a Htmirtti Weight. \ Vf a ^fter ^ n4SM* 



\ t 



t4lb.-k /;i Mf 



aqn.or jfilb.^ f j halt . | i4lb.'fc /;f AnU.,. 

7 J li^fixtceiuh J si -I If eighth . 



Thefe tables are fo plain as to need no explanation ; thdr 
life is to {iifoover by what ounaber to divide any givejn aym- 
berofiniegerj,, . , 

£47^ I. When the price is lefs.tbaaapenny, divide the 
ipven ntitnbir by the aliquot parts of a penny e^ual to the 
ipven price, and the quotient gives the anTwer in pence^ 
which reduce into (hillings and pounds by divifion ; except 
the given price be 3 farthings, then it is broiTght into {fail- 
lings, ^ndanfwered at once by tHvidlng by 16. ' ' 

Exampk t. ' What is i!he amount of 80471b. of old iroi^ 
at a halfpehhy per pound >' ' 

, Here 1 divide the given number S047 By 2, iL )^o\y » 
as 2 farthings is the half of a penny, and the 13 ) 402 s ^ 
quotient 4023 is the price of the iron in pence,. 2,0) 3 3, ^ 3 



and I remains, which is i halfpenny, for the 16 i{ 

remainder » always of the fanne name with 
the divlfor ; I then reduce the pence into ihillings by dlvidltig 
by IS, and the quotient is 33^ (hillings, and 3 remains^ 
which is pence; and then reducing the ihiUings into pounds, 
the anfwer is 16/. 15/. 3|^- 

Example 2» What is the value of 5763 yards oftrimtniog^ 
at 3 ferdttngs per yard > 

In this example 1 divide the given number a,o) 

by 16, gs beforrdireaed, as 3 farthings is tlie »6;S763(3^f« 
fixteepth part of a (hilling, and the quotient -• *^ 
!s 360 (hillings, which reduced into pounds is ^^ 

18/. OS. HJ. for the 3 that remains in the firft "^ 

ditifion is 3 £xteenths of a (hilling, or 3 dmes ^=^ 

3 fiarthirtgs, equal to 2|</. , 

Jfu. 3. What comes 44J, Kt |«/. }—Afi/. y. j|/. 

j^. 4. What is the vahieof 3370, at |A ?— ii^ 7^* 5^» 






.-.QnH'^ . .\W))ea the pfice is ^a alk|iM^ '{artoij[ a ibilling, 
dividtf'^ejlgiven Autnbe^ by fuofar aliquot p^^ and the ^ao- 
tldfit''kr^h^ ifxHifftr m itiKh^ whiclj mull bertdtlced itito 

row?'*'. ■ ' ' : ; j L , 

Example 5. What is the value of 8791b. of cheefe, at 4J. 



J /. • ^ . . . :, .r . 



9 • 



***itfeffc ftie "given riiimbef bf pounds U * ' 3 )^79 ' 
divided by 3, as 4^/. is ■! of a (hilling, 2,0)29,3 'fhDImg^ 
aiid k qudtte 293 fhilHilgs; Which' afc^ ' - 14 * • ; 
'Yjfouigbt Intc^'podnds; 'zn&^ ^t Jtt/wef \* - "* t^ ' *■ 



•f" 



. -^61 , Whatisthc va^ltte qf a97lb. of lallpiY ?^ J*'' P^f 
lb.?— Here the given qurojjfr inuft be 'divided by 4, a?3<^- 
».f Of-.^ feilling, ^niilic uf^/T is 3/. 14^, 3^^ ; . ;^ 

Example 7. What is the valuQ of 3Civ.t. of .fuj^». at 6^. 
per lb ?-*-u^^ 8A 8j» »hl6 . 

EmmJiU 8. ' What is the valiie of a 1 781b. of alurri, at ir^^^. 

jpcrlb, ?— r^«/: 13/. 12^* 3^/, 8)2178' '' . 

j 'l w ■ % I •. . 
, . . 2,0) 27x^2 

- . '3 



12 
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Example ^^ What is the value of 4S6Ib, at 24L p^: lb. /*7- 
--*!/: 4^ li. • ■ ' 6) 486^ 

gyp) A' . 

--- 4. I 

C^^. When the price of the integer, is pence and &r- 
thmg^ and not an aliquot part of a fhilling» find what aliquot 
part of a (hilling is the nearcft to the given pripe, and lefs 
than it, ^a«d divide the given nnmber by that aliquot part ; 
and^rthe rcEnaindqr of the {)nce couilder what part it is of 

> * ' ' " - '*the 
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Ae given pTtCe, 'and divide the quotl^t by it; and if tKcrc 

be ftill a.remainder of tbe given price, confider what fdi.qViot 

part tliis is of the laft, and divide the laft quotient* thereby ; 

"then add'kfl die quotients tdgfeiher for the anfwerV 

' Sxa/npk 10, What is the value of 5|cwt. of butter, at 

8|/pcrlb.? 

K. 6ji^. is I of Ji (Itilling 2>6i6 equal td sJcwt* 

T«J. Is ji>:ef 6ii. therefore ^vide by 3 )5o8 ' {equa! to 4//. 

*4«^ is4 ofiiJ^i therefore divide by 4|ioa rain»iD8Si,«rf of <^. 

•. . 25 rctnaiosator-Jofski^. 

' . ' ^t0^43TS • ''equal toi^. 

a I ,. 

Anfiacr 2 1 /. 1 5/, 6^/. i ^ 

In this example, I divide tbe ^^ven number firft by a, » 
6^. is the nearest aliquot part to the price, and the quotient 
is 308/. which is the price at'6v/, per lb. : I than diidde thk 
quotient by 3, for the other si/. in tbe p^e, kcA itquot^ 
10&/. Which is the price of the artide at s</. perlbrand^^ 
retnainfi $ smd^ ibr the halfpenny i Hivktotba laH q^koiifit'bjr 
-4, ai diMrihaUjpenny is the fourth p^tit of 9^£> aiid-cheiqiMtieq( 
|s 251. which is tlie price of the butter at a halfpcnitiy'^. lb>s 
'll)« three ifuotients addJKi tc^efher -^vlr tlw anA«^^ . *^ ^ 

Example x I . What is the value of 1 3 7 y ard^i^l jcloili^ ' |t 
\Q\d. per yard ? 

For the 6^. I divide by ^)i.g 7 ,. • .^ 

Eor HcA.^'d. I divide by ?i)"trrepiain» i» or 6X ^ 
Forthei|//. Idivideby2) 24 , «' ' 

17 '• ' ' "% - ^ 

a,t))-tr,d ■■ '••,.-■• 

• • Anfi^tr £'^ 19 lol •'♦ 

• . .. t r?"" '^' y ' ' * ' V ■ * «;.. *# 

'" 1^« i&r iWMras the Valoebf^jaolb. of foip,. at ^l^^iptr 

: %.. 1 3. . What i& the raloc^tf ^q yards of liatu, lat ^i|<;r. 

per yard ?--«>.4^4x^4iC. 2^1 '• ' " 
... ^ - Cafe 
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Q/^ 4. When the price is aoy number of ihillings under 

. . . • 

Firft. If it be an even number of (hillings, multiply the 
given number by half the price, and double the firft figure 
fm the right hand, which will be ihillings^ ai)d alithe other 
figures are pounds. 

Secopdly* If the price be an odd number of fliiliings, 
multiply 'the quantity by half the next lofs nilmber, which 
will be ^n <ven number, then for the odd fhxiling inkl ^ of 
the ^r^. number to the laft produd^ and the fum of thefe 
two (Jtifustities will be the anfwer* 

Qff. 14; What IS ihe value of 476 yards of cloth, at 41. per 
yard ? 

Here I multiply the given ^, 

BU(» W 476'by 2, hai f the price^ ^ ^ 

feyi*»g# a Uti«s 6 ii ^«, whieh ^7^ 

do|ibl^di^a4; Ifetdown the'4 ^=? 

:ihiUJpg$, and carry the i pound ^"/^^ 9 "i^- 4^- 
.tob^adde^ to the.ueict proiUi^t, faying, 2 tiroes 7 is 144 and 
J I ctrrkd i$ i$i $.afid carry. 1 ; .tlien 2 timea4; isi S^^nd^.is 
y ; ttbeQ I fitil off the firft figure 4 for (hiHing^ and the reft 

arep<>tin4»«. 
Example i J. What 13 the Vahif of 462^ yards of cloth, 4t 

• 7/. .pef yiwd ? 

In this example, 7 being an a,o)46,a 

odd number, I take 3" f6r the ^ 

multrpliet (tfcrng the half of 6 ^3 «» ^ * - 

the next even number), and ^,^^,,,^7^ ^ 
multiply as in the former exr ■ ■ ■ • 

ample, doubling the firft number for Ihillings, and the pro-* 
du<a is 138/. X2Jr. which is the price of the cloth at 6/. per 
y^rd i then for the other iliilUug I uke a tweAlieth part of 
the given number, and the quotient is 25/. 2x. which is the 
prkxt)f the cloth at u* per yard, and which,- added to the 
fi>rmer price at 6/. gives 161/. 14/. the anfwcr* — ' -; 

% Example 






Of ^^QJ^ JoizxBiwric. ^ aaj. 
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EatampUs Jbr PraBke. 

M)45 ^ yar^ at T3X. pd* Vd, • 2,0)324: dis at 1 71. per clL' 

258 12 , 259 4 

/'.280 ' 3 jfy/wer* j^^^T 8 jMatr*. 

■' ' •' I. " ■ . .-.,.. ..•.*; .4. i» . > 

2»9 ^?9yardsay s^- 'PCr^d^ i^^ojagSoyardsat^y.pcry^^ 

27 18 2592 . Q ^ . 

X .4 1 17 Anfweu ^ .2 730 o Anjvseu 

■ ■ ■ ■ '*■ ^ - .. . '♦ r 

« 

j^. 16. What is the valuif of 55 14 yards, at u. per yard ? 

Qtf. 1 7. What is the valu* of 2468 ^^ards, at 5^* per yard \ 

Netg. ^Vhen the price is ^s, ^ in. the. jail (Jiilftiany tht 
^veoi nomber .otty^ be divided ^^j/^ a$; j is i of. a pound, 
and the quotient is the anfNvef in p^nds. -. ' ^^ \ 

.u ^d'Wken. Ih^ pvijce 16 a^ k . is doi^ a^ ^V by dovibljng 
the firft figure oa the r^hc li^dd fipr ()iilliag$| and the* otbef 
jigiifcsiu^ pounds* 

r.M^amf^h 1.8. -Whdt Ja Ae tal«c fo(-Sg6t fflllqus of eydpf 
«t^/«pervgaUon? ;: . , > ;,. ^^9/. i2i * Jnjwer. : 
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JEty this tpetiiod of. wQrUog b^ is a variety of examplei 
may he wrought yeyiy e;ffp^tiQjiidy» by dividiog the giyea 
price Into, parts of ^i. each» and finding thev^ime of the 
ovcrpUiS, if any. 

,. 'jExam/fh 19. WhatU the; yaluQ of 444g^lons jpf HolUmd^y 
jit 51, 94 per gallon? . .. . 

. 444 i^^ ^ 
. -For 2 J. p^r gJiIloii I tala 44/, 8/. 

iFoT the other 21. per gallon " 44 ^ 
For the is. half ;thc 2/:iine ' i'2: • '4. . : 

Forthe 6^* half the i/. line i x 2 

For the 3</. halif the 6</% line j 11 

And then add them jMtb^ for the i/V** '^7 ^3 

.Vol. I. -- ~--Ff la 
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In this mannes' tbtMples it^ UA^ tuk may be wrought^ 
tkough the piice xon&fk of any ntiin^er^of ibilUi^ and pence* 
and whidi wotitd tuperfede the neceii^ty of tome of thefol* 
lowing ruies. I (hail neverthelefs infert them, that the work 
appdnr not deficient, 

Ca/e {• When the price is fliHlings and pence, which make 

m aE^tpart of a^od, divide Ae ginm quzn&f by ibdk 
ali^ot palit. 

Exa9tfple*9k Whtk k the value of 2796 delhrt} at 55* 4J. 
per do&ar^ - 6 )2796 

Anfmer ^ 466/* 

Here I divide the given number by 6, tt 31. 4«/. js li^ 
iKtii put of ii pound* 

Qjy. 21. What is the value of 3575 yards, at ^a d|( per 
yatd ^*^Atf. 2^7if. rS/. 4^; • 

Q». 9fe. W fabt is the vtfue ^ 't47« g^ftBta) tf 4<Mh^ « 
6j. 8^. per gallon ?-^il^ 8i6/. 

(2».45. Wbrt lA the valiili t^r 117^ J^aitk ef Ikittit at 
».W. pfef^r^iP'^j!^ 349JLli>.^ - 

Ce;/^ 6. When the price confifts of fhSUtltga and peocc^ 
•r HiiOitom pQbd^ afMI iiithili^ wMcb do. nd fn^ an* 
aliquot t^rt of ta {^uod, divide the ^ved sufotiti- bytk 
greateft aliquot part of a pound that the price contains ; and 
f^r thb rferti^dikletdjf the price, i¥ any, cOhftder what aKqaot 
pan it I1 df the fbriiier kliquot pan, imd divide the qoodem 
thferfcVi andHf tbeye ftill be afflftainder of the price, com- 
iider what aliquot part it is of the laft alhpidt pait, ftlid 
tX^A^ tiie'tkftquorieikt thereby : and j^roeeed ki this manner 
as Jong as there is any remainder of the price t tbeti the fiilti 
of all the j)ttiitktits will be the anfwer. 

Exampk a^;*- What is the Value 6t J 746 y^tds of cloth, at 

71. 44//. lir yard.? . z)^ja6' 

- :• . io)ia4fe 

:• r6) £141 4 o 
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J^ this cx^Iq^ l divide thp g}v^|i ixupnl^cr ^y 3„ for 
6*. i/.^ thai if thie thii:d pam ojf a ppw^i^ } thq <ju<^n^ I 
a^ divide, by ;%'foy.thft 2/f^ jrOTaJoii^, a$ 8* |s tb? tciith 
j^jtof 6/. 8^.i aia4 this ^ijoti^iU I 4^2U« 4ivid^ f|y i6, ^oc 
iheh^lfp^ny, a^ tbsit istl)^ i^x(eei)itb part of. 3^.« then the 
th W ^JCrtients added to|^tW give tt^e anifwcr. 

Or the price amy- frc ^4iy jfl^ ioio ,t^^^ijgji«^p^rts <4 9^ 
BOiu^l,.M tbc^i tl^e jpf^».ou«|l?q; qwft ^ 4?j*dcd t)y qkcli 
of ihenn; thu^rin tbc/o«igpi(\j^€xa^lf^ tU g^Vgi) niaifeb^ 
of y^s riiay l?e divide^; bjf 5 fcr 4i4tb§^ fti^t^ pa^^ of ^ po«,nd, 
a^d 6 Cor t^ic gtbipr ?/v4^,tb^ fl;ijj?jp^rt of a p^Hwd, 3i»d lor 
tbr b^fj^^iuiy thfiL givca q^f^f wiajr b? iivM^d. Ijy ^4, tbp 
^l<)PQt p^it of 9. Q^U^ ^^4 ^bi§ laft^pti^t. i^ (hiUfMgSi; 
and tbe three quotients added together is tbe anCwer. 
, qm, ^^ Wfiat ^ t^R \^ «f ,;(?4^^i;oa^ ^6f,^ ^ per 
gallon ?-— -<&/! 264/. 12/. 

Q«. 26. What is the value of i464gairons, at 12^. ^. 
per gallon ? — j^* 9»ii Af.- 

C^ 7* Whei^t^e pri^e iis pounds wl^ngs, peoce, and 
farthings, multiply tt»e given nAipbcr hy tbe number of 
pounds, and the prodiid k pounds ; tken for the remainder 
of the price, work accbrdfng to ftihie of thib former rules, as 
the cafe may requajce^ and theile fums aidded together will 
.gi\f? the anfw^r, , . .... 

ixa^ffie ?7, Whal isth^ v^lye ^ ^^ cwt, qf (uijir, ft 

For 1^ ♦ ffl?^ . . . I . ^ .r.t- J 

Ff 2 For 
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For the 2/.'i multiply the given number by 2^' and the 
produ£): B32 is pounds ; th<^n for the 8/.. 1 multiply the given 
number by 4, fitting the double of the unit figure apart* fyr 
fhillings,a$ directed in the fourth cafe; ^r the li. I take the 
eighth part of the 9/. line; for the 3//. I take the fourth part 
of the IS. line; and for the J r take the fourth part of the 
id. line : aiid the fum of thefc U the anfwer. 

(2«. a8. What is the value of X8^ pieces of liticii, at 
4/. 1 5;j. 16JA per piece ^-^Anf. 9077/. 7/. 9f </. 
' Cafi 8. When the number of integers whofe value is 
requii-edis a wfadle number with fradUons' annexed, find the 
value of the whole number by fdme*;of the foregoing rulefe, 
to which add the value" of the parts rcprefented by the frac- 
tions. 

Example %^. Whatis'thevalue df fltjSqwt. 841b. of foap, 
at i/. 19J. 4^/. per cwt.? * . 

- • » • * 
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For i/.take ^ 278. o o 

- Fori 6/. 222 €0 

Fdr 3/. 41/. • 46, j6 8 

♦ -. Fof^cwt. , .; oi 19 8 

. Fpr |cwt. o 9 10 

... . 'i 4a/V;j g-S48 4. ^ 

In this example, after finding the value of the 278 cwt. at 
the given pficej^ I find that 841b. is |'of an cwt. I therefore 
take J of the given prfce, viz. 19^. 8//. for | the cwt> artd for 
the other | cwt. Itake{,of the price, 91. 10^. 

Q». 30. What is the value of 568I pieces of cloth, at 
2/. ic/. 6J. per fkci^'^A/t/'. 1455/. 9/. 3^. 

Ca/e 9. Wb«n the quantity Wbofe value is fought is of 
feveral denominations, firft, find the value of the greateft 
denomination; and for Ae other denominations, take an 
equivalent part X>r ,parfc of thc^giveii .price; and add the 
Several fums togfther fof the aniWer, - 

Example 3 1. ? What is the value rf .locwt. 2qrs, a lib. of 
tobacco, at 4/. 5>. 6</. per cwt. ? . 

4 • For 
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For locwt. take 4a> 15^ 9.1 \ 



For sqrs. 
For i4lb. 
For jlb. 






The cwt. being the greateft denomination, is fomnd fir^ 
by multiplying the price of i^bRw^ by'io,. aofl for th^ value 
of the aqrs. I take half the price of an c^n^hen for the sxlb. 
Ifirfl fin4 the value of 141b. by taking ihalf the price, of a 
qr. or a fourth part of 2qrs. and half tlSii$. price for the other 
7lb. ; thefe lums added together give tfte-anfwer, 

Q«. |2. What 18 the value of .&8xds. iiiqrs. of fuperfine 

•- • >■« 
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^ BjkltTBk ii iJfet^ric wteai'inftiraafi traders to exAati^ 
«ife commodity for another, fo that neither parfy niay fufiafli 

•'-' 'Xi{/^. Fifid the valucrof that comnrodftywhofe quantify Is 
'liven, ey thfc rtile'^of three or'prai^ce-; then' by the rile of 
Ktircc, prafllS;' or divifioh, £hd what* quamti^ 5f tire btfter 
'conSmbdityilfeuHijcgivefrlti-^extFiange. -»• .-.s'^-- 

Exam^U K *'Ho^*' "mahy'^alldnf ' of' brandy*, at 6s. ptt 
•gaHon, rtiH!'be|^«eniiibarteribi'7cwt; 2qrs; r4lt. of fugar, 
at iL xo/t per cwt. ? **•' ^*^^ 
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In this cianiplei I firfi find the yaJue o f the given quamity 
of fiigarby the rbleof pradice, whidi I reduce iato pence, 
and k produces 457$ pence ; thele pence arc then divided by 
72, the pence in i gallon of brandy, and it quotes 6j galloni 
and 4f of a pint for the 4iifwelr« 

Thus it appears that quefiions that concern only one price 
of each for^ of two diilFeitot kihds of goods, may be 
wrought by pradice and divifion only, as the foregcung; 

.JnH 4Mc o( » tpi>r» Q9mpl«PS4»|uw J^^ ^ i^fclycfl ^ 

Af riite <rf three, , ♦.!.,. 

Q«. 2. A grocer has laolb. of tea, which coft^biiu^'. 

per })h ^^ui be i<Ktfoi}:i.^. }?9^ *« 4 ibQ i5it^ «f fi/% per lb. 
wUihik^iaiUfr»^Iip!)^$.t^tGpa HM?^iM^Iyc^oo, At 
mt^t pri«e. m^ft ^he 4iPki: ifte M^ Uoljaji^ (t^a^ hp w 
have as much profit aa the gTfC^ ; IUh} |iQ4e 1991W 0U99s 
muft he pxp for thij i%qH>. pf tia^?*-«y^;|i^0rfy h« «Uift rate 
kii Hc41^^at ^. 41^ per i^Ucip^ wl ffv« ^S^fiiUom fiv 
Hietea. 

Ih 






«f 



In te&Aymg thit qpMtiA, firfl fitN^#Utlli^lllllAds moft 
be rated at, by the rule ot three, ^^B^uog^ if 6/. requiie 8/. 
what will 41:. require ? — Jtufner $/. 4^ Then by praAict 
(as in the firfi example) ^d.^Tshiei)if thp tea at 8/. per 
lb. wliich, divided by the price of z gidloa of HoUaad^ as 
before, quotes the anfwer. 

Q»* 3. A vintner barters 196 g<ttlons of wine for X4cwt. 
of fugar worth td. per lb. h<y# ibUdi wife tie wine worth at 
that rzXt}r^Anf. 4/* per gallon. 

Q«. 4. A baftto 520 gallons of £^ at 4/. 6^. per gaUoo, 
with B for 61b, of tea at 5x« per lb. and for fug^ at %J. per 
lb. ; fiow ittikcb fugar m^ A x^^vt}^J§i^ifer timu Air. 

<lu. $. A viimiet barters 608 gallens of tmhAf4t \^ 
per gallon, for ftagi^r act 3I. ibt. per twt. c^a4 t^f^ «*/« ia 
taik t how ra^dt fbgar ibotiift the ¥Mbmc Ndrtf%?^j< yi st# 
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SECT. XVI. 



Of Loss AlsD QAttr. 






LM« attd ^ itttiNi rile.^faiB9l^iiife(tvM tte {•& jDt |4s 
frofii btfyihg^ Aid'ifelUnf fooda; smd ioftniAs ti|riisrBjioir 
to fix their prica^ inMbr to gai)it»iof^aaycsrt«illAH(ii. 

tbfU By tbijuh^f t li e e di t rft . Tbotigh queftioiii m 

ilsfeytife!#ayitfMtf^aa&MflBd or^tliprrtttMk.. 

• €jtfM^iiiq ' At iiott .much ^ lb. inoft a fgt^^sftd^m 

%i^liMli^fk hMx 4sr. nsi/; yer ib. ib tfs to gain a^ {MriMll* 

profit? • ■ : • -^ ;* . •'-. 

At 
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. WbefiJbe ga|n or lpf$ is required at aq)r ratjc^ef ceatj 
wh(nBtbtiiD(ereft ^as'a 5 or a cypher co ibe. right band^ as 
|i^i9C»ft (i^rnnipply ihecafe^ the ai^wfr iBay.be readily fouud^ 
^t:3^iQgt<)worXub|;rg£):ii>g/r9aithe^veQ^^ fuch apart 
as the interefl is of the principal ; thus» if it be required tp 
^n or lofe 5 per cent, (as ^ is the twentieth part of an hun- 
dred) the aiifwer is found by adding to or fubtra&iog from 
the given price one twentieth part; and if the gain or lofs 

be 10 per cent. tlii>tjr;U^ry.tf|iABatf|^JU4 ^^ 15 percent* 
it is ^ ; and 20 per eent. is ^ ; and 25 per CeDt» is |, Sec 

^. 2. A grocer bought 8|cwt. of fugar, which coft 
31/. 14X. 8^/. ; but, it being damaged, be is willing to loft 
22/. lor. percent, in .^^.^le .o|f it ;;at how much per lb* 
muft he fell it ? — Anfwer *jd^ per lb. 

In this example I fubtp^. the Ig&.per cent* ixocsk the 
principal, and the remainder is the fecond number in the 
rule of three, the principal the firft number, the whide price 
«f (lift fugar thetbhrd nvtn&er^ 'and the fPurtti niimbcr wili 
Hfef the whole price at tteredfaoed ratcv which divided by th^ 
oun>b^ of pounds, gives 7^^. the price of I lb% 
^■^ Qb. i. ;A wholelale fan&ox in Irebod m«de linen, ivi^cb 
coft'him' i2}i^..per yaid^ the.eicpeaft of &niiij|g it to liOfuioi) 
«f/i peip yard^ it wasrfoid indLdndon at ia ^ per y«4 ind 
fh»'i>etadl tmder was ailoitedr<i6 perGmt,pit>({, what pioSt 
liad the wholeiale fadlor I — Anf, 24 per cent. 



Qt TULOAR A|tITH^STU:« ajt 

In refolving this queftion, I fay, as ix. a^. the expenie of 
making and exporting the linen, isto is.^id. the retail price, 
ib i\ioo/. to I jo/. ; thus there is jo per cent, profit, which^, 
after deducing 26 per cent, the retail trader^s profit, leaves 
d4 per cent for the fadpr. 

Qu. 4. A merchant bought 100 gallons of brandy, at 6/. 
per gallon, of which quantity 40 gallons were lo{( ; at what 
price per gallon muft he fell thj^ remainder, that he may 
gain 10 per cent, profit up9n the money it coft him P--./^ 
iXivper gsdlon. 



SECT. xyii. 

% 

I 

/ 

OF EUUAtlON OF FATMEKTS* 

EopATiON of payments is that rule whereby is dlfcovefed 
the time to pay at one payment feveral fums due at different 
time% fo that neither party may fufbin any lofs.; 

MmU^ Multiply each debt by the time at which it is duCi 
and add all the prod ads togethier ; divicjethe fum of the pro- 
du^ by the fum of all the debts, and the quotient wUl be 
the anfwor, or the equated time to pay the whole. 

Example 1. A is Indebted to B in the fum of 20oi. to be 
paid as follows : 60/. in 4 months, '40/. in 6 months, and 100/. 
in 10 months; what U the equated time to pay the whole? 

Debts. Months. ProduJ^. 

6o/. in '4 ^40 

40 6 aio , 

10^. . .: . 10 1000 - 

^^^^^ • • • ^^^^^^ 

ftoa 2,00 )14^80 

80 
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j2«. 2. A owes 11 tooo/. of which 4 is to be paid in 6^ 
m6nthsy f inSmbnths, and the retnamder in 10 months; 
ti^hatis the cqoatfed time to pay the whole? — Arifiocr^^ 
montht. 

In this example, J- of 1000/. multiplied by 6 months pro- 
duces a, mi y multiplied by 8, produces 34^ and -^ (the 
remainder of the 1000/.) multiplied by 10, produces i^f; 
and thcfe thrpe products ad^ed together gives 7-ff months 
for the anfwer. 

And, no/Cf when the fums or times of payment are given 
in fraflions, the fum of the produ6is is not tp be divided by 
the fum of the debts, as it is m whole ni}JD)Jt>er3*. 

^. 3« A tradefman ewes his creditor 144/.; 44/. he pays 
in ready money ; 60/. is to be paid at the expiration of 6 
months, and the ren^aining 40/. at the expiration of 8 
months ; but the tradefman defiring to have more time for 
the payment of the. UQ 4p/. p^y^ bi^,crf ditor the 60/. due 6 
months after, in ready money ; how long may he defer 
paying this laft 40/. to make kim amends for this prompt 
payment ?*—j452/r 17 months. 

In this example, the 44/. to be paid in ready money is 

negleftcdi but for the 60/. paid "6 months before due, I find 

^ythe rule of three what intereft it would gain at any rate 

ptfcent. In that time, and then how long the 40/. maybe 

lent f6r that in't^eft at the fame Iratcf, which 1 find is o 

months, and \vhich added to 8 months, its time of payment; 

gives 1 7 Itionths for 'the anfwer *. ' * 

f • p • . • * » • 

\ 

» 

* This rule, though greatly ufed by men of bufinefi, is not mathe- 
tnaticaliy exa6l. The^afon of tbcniJiD given by many writers* ts, that 
fbr the debtor payic^a lUm before ihe time it is di^ Jui equal fum 
(hould be forborn, Utt-w long a time after it is due ; tiut fhSs is a miftake, 
for by the debtor ciavtek money before it is du6» he fas the difcoii&t. 
only; bui; keepin^he Yfioi^f after it is due,, he gafaw^he interell> 
which is greater than the difaouat» * ji \ ' ^ : . . '*^* . 

*r "- . SECT. 
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SEpT. xvin. 

; 

OF THE tiVLB OF FALSC^ SI56LE ANB DOTTBtB 
(OBNSIIALI.Y CALLED POSITIOK) • ' 

This rale teacheth to anfwer fiach queilions as cannot "be 
i;efoIvjed by any ^ire£t. rule ia vulgar arithfRetic, and muft 
be perforiQCd by ^tle or feigned numbers* 

Poiition is either iingle or double. 

Single portion is when the queftion can he reictved by 
one ^lie portion or fet of feigned numbers, and one ope- 
r^lion in the rule of three diredl. 

^ Rule, Take any number, and proceed exa£Uy the fame 
as if it were the true number through all the proportions 
mentioned in the queflion. 

Then fay (by the rule of three) as the refult of this felfe 
openitiQxi is to any of its parts, ib is the truer^iilt in the 
queftion to the correfponding part required 

Emmp^ !• A fon aiking his father his age, the father 
anfwered, I am double the age of your eldefi: brother John^ 
and he is three times the age of your youngeft brother Henry^ 
and the fum of all our ages is 80 years \ what is each perfon% 
age? 

^alfi Supjiefittort. TIteTruti. 

^tjppofe Henry's age is 6 Henry's age 8 

Th^n John's age will be 18 ' John's S4 

And the Other's age 361 The father^s 48 

The fum of the ages 60 Tiie fum 80 

Here I fuppofe Henry's age to be 6, at wtuch fuppolitioii 
John's age muft be 18, the father's .36, and the fum of tbef« 
three is 60, whereas it ihould be 80; then I fay, as 60 the 
.fani of the faile fuppofition, is to 80 the fum of the true one, 
. , * Gg2 fo 
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fo is 6 the fuppofed age of Henry to 8 his true age ; there- 
fbre John's age is 24, and the father's 48, as in the example. 

Qu. 2. A aiked 6 how much money he had in his pocket; 
B anfwered, If you give me 4 guineas of the money in your 
pocket, I Ihali have five times as much as you w^U then hare ; 
but if, inikad of that, I fliould give you 2 guineas of the 
money in my pocket, you will then hive twice as much as 
I (hall then have : how much money had each ? — jh/l 6 
guineas. 

Qu. 3. A perfon hiredahorfe for 9 days, on the following 
terms : for the firft 3 days he was to pay 4 of the hire for 
the next 3 days, afid for each of the laft 3 days as much as 
the hire for the firfl 6 days ; the whole was a/. 8/. ; what was 
^ it per day ? — Jn/. is, per day the firft 3 dayj, 3/. per day the 
next 3 days, and' 12s. per day the 3 bftdays. 

Douile pofitiony Or the tUubU rule of falje^ is when two 
falfc pofitions are requiiitc to give an anfwer to the que(lion« 

Rule I. Take any two convenient numbers, and work with 
each of them according to the quedion, as in fingle pofition. 
a. Find the difference between th? refult of each of thcfe 
falfe pofitions and the refuU of the queftion ; thefe differ- 
ences are called th^ errors. 3. Multiply each error by the 
toiitrary pofition, that is, the firft error by the fecond pofi- 
tion, and the fecond error by the firft pofi'tion ; then find 
the" fura and difference of the produfts. 4. If the errors 
are both alike,'that is, if the refult of the two pofitions be 
both greater or both lefs than the refult of the queftion, 
divide the difference of the produfts by the'difference of the 
errors, and the quotient will be the anfwer. 5- But if the 
errors be unlike, that is, if the refult of one pofition be 
greater and the other lefs than the truth, then the fum of 
the produds muft be divided by the fum of the errors, and 
the quotient will be the anfwer. ' 

Example i. Three pcffons, A, B, C, bulltahoufe, which 
coft 50c/. of which B paid half as mnch again as A, aodC 
paid as much as A and B together ; ,what did each pay ? 
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, I' , • ■■',' ' , .s sssaseasssassssssst 

Firfi SuppofitUn, * Stcond Supp^jm* 

Suppofe A paid /90 Suppofe A paid ^96 

Then 6 mud have paid 13$ Then B muft have paid 144 
And C mull have paid »2^ And C have paid 240 

Refult 4^ Rcfult 480 



lUk. 



Firft error 50 Second error 20 

. Second pofition 96 Firft pofition 90 

300 Second produd 1800 . 

4<;o 

Fiffl produa 4800 
Second produ ft 180a 

Difference of errors 3,0)300,0 difference of the produds. 

jfioo for A*s iliare, wherefore 
B muft have paid 150 being half as much again as A, 
and P mufl have paid 2 qo being as much as both Aand B, 

which added togBthcrgivcs^ 500 the original fom. 

From this example nfty be feen the method of working 
this rule, which is always the iame, except when the errors 
are unlike ; then the fum of the produ^s is to be the dividend, 
and the fum of the errors the divifor as above direded. 

J^. 2. A fatefman bought a number of oxen, fheep, and 
lambs, for which he paid 115/.; for ihe oxen :he paid zo/. 
each, for the (heep 201. each, and for t^e lambs los. each; 
hovf many of each fort did he buy ? — Anf, 10 of each, 

J^. 3. Three perfons. A, B, C, have equal incomes ; A 
faves Vfe of his income every year; B fpends 10/. per annurti 
more than A, and C fpends ic/. per annum more than B. 
At the expiration of five years, C Hnds himfelf in debt 59/* 
what* is each perfon's income, and what has each faved or- 
^nt? — yf/j/I the income of each is 100/. per annum; A 
has faved 50/.; B has faved nothing; and C has ipent 5^/. 
more^han his income. 

j^. 4. A labourer was lired for 40 days : for every day 
he wrought he was to receive is. 2nd for every day he was 
idle he was to forfeit li. ; at the end of the time he had to 
receive 44^, ; how many diays did he work, and how many 
fi^as he idle?— ^;/, he wrought 28 days and was idle is days. 

SECT. 
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£xcBAVGE 18 that rule which teachcih to find what fum 
of the money of one country is equal to a given fum of the 
meney of another country, the courfe of exchange being 

kftowa* 

The C9urfe of txehmqe is that funf of the vavatf of one 
country which is propofed to be given for a certain conitant 
ftnl of that of another country : thus^ when we fey the 
courfe of exchange bMweeh England and Holland is 34^. 
Plcmith per pound ftefling, k fignifies that i. pound fterling 
is equal to the value of ^\s. In Fiemifli money, l^his courfe 
of exchange varies OA the part of the foreign coins, according 
to the (tate of public affairs. 

The par of exchamge is that quantity of the coin of one 
country which is intrinfically equal to a certain quantity of 
the coin of another country, according to the value of the 
metal. 

Moft foreign countries have two forts of coins, called 
currtnt money 2Xi^ banco nwaey : the fir ft is that m general ufe 
thfoughout the country ; the latter is that kept in the banks 
of thofe places, and is finer than the other ; the difference 
between any fum as it is valued in current money and l^nco 
money is called the aj^io. 

The money uled in exchange is generally imaginary, and 
different from that iO tvhich the accompts are kept in moll 
places \ the money uibd in exchange alfo differs, from current 
n^ofley in its value. 

BefoVe 






I 

I 
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Before the kerner can refoive dtiy qtieflfefis in dns'ttile^ it 
is neceflaiy Hiat fae know liow die ^btmtry wftli iMik ttU 

exchange is to be made ke^p their aceofllj^ri* . - 



Holland, Flanders, o^dMervaAny- 



f 
/ 



In thefe countries accooipts are kept jn folders, (liver% 
and penhingSyJuiiyar^to the EnglilL {yn^i^. ihilliiigS| and 
pence. 

But the different denominations of their money are coa« 
tained la the Mlowiag tablet 

• < 

5 pcnijings ^ - grote or penny 
s grotes j j ftiver 

20 ftivers f ™^*^^ °"*^) florin or gJIder 
£| florins • I 'jTrLMiiilUr 

6 florins ^ ^pound Flemiih . 

•• •» 

Note. The jxioney of. Halland. aad Jjafujers h c^Uf^ 
Flennlflitiaofkey, and they jucchAoge J>y4he {Wtuvd fterjjog* 
■ The coHrfe of exchnnjge witl^ tbe& coiuidaeslMs ioofiif 
-been (except during the troubles p(i {be CootiiiiQffO ^^^^^ 
33^ V» to 3^x, 6^ Flemiib p»r pa^nd ilerU«g;.<afui tiie 
.%^ from 3 to 6 per cent. 

As the exchange with all countries is fuppofed to hgijxie^ 
^i banco money^ the current ^ n^pi^y muft be tnmeci into 
•banco bc^re the exchanges Oiiji;. be ^adc ,.: . 

Rule. By the rule of three, or practice. 

Proof, By reverfing the queftion. 

To change current monfey into banco^ and banco money 
into current. '. 

Say, by the rule of three^ as loo/. with the agio added to. 
M^ IS to ioo7. fois the given fam current rnoneytolttrralue 
in banco* ' \ • ! ' - ^ - 

And 






• Andy as looL is to lOo/, with the agio added to it, fo is- 
the given fum banco to its value in current money. 

Example i. In no/, xo/. 6^. ileriiogy bow. many florins^ 
IKvers, and pence current, the ^ourfe of exchange being at 
35J. 7i^. Fieauili per pound ftcrling, agio 4/. per cent? 

• _ • 

• For I /. take '£tJO 10 6 

For loj. take 55 5 3 

For.5j. 27 la }^. 

For6i/. a 15 3 -^ 

^ ' For !{</. o 13 9i^ 

^196 17 sii 

Then to find the value of this funa in current money, T 

£iyi as ioo/« is to 104/. fo is 196/. 1 7/. ^iJ. to 204/.. 14J. i id. 

6 

1228 9 6 
Anfvstr 1228 flor. 9 ftiv. 6 pence. ==== 

By the rulfe of praAice, I firft reduce 1 1*0/. ro/. td, fierling, 
into Flemifii money, and \i produces 196/. 17J; i\4^* )• 
Then by' the rule of three, as before dire£ted, I bring this 
money into current money, and it produces 204/. X4x. iid. 
omitting the fra£^ion of a farthing ; and this muldplied by 6, 
the number of florins in a pound Fiemifh, produces 122S 
florins 9 ftivers 6 pence, for the anfwer. 

j^. 2. In 9i2iL 16/. fteriing, how many rix-dollars cur- 
rant, agib 4{- percent, exchange 36^. i\d. ^-^Anf. 4x41 rix* 
dollars. 

Q«r. 3. In 1876 florins 7 ftivcrs i grote, current, agio 
l\ per cent, how many pounds fterling, exchange at 3 jx. x id^.? 
'^Anf^ 165/. li. Id^ 



In Hamburgh 

♦ » • 

Accompts are kept m marks and fols lub, but the exchange 
is by the pound (lerling, as in Hcllaud. 

4 2 deniers 
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2 deniers gros^ ^fol hib 

6 fols lub I 'I ^^ ^^^ 

. i6 fols lub . . 1 • I mark 

^imafrks--' ^r^^^'^'^i drittle, or Hamburgh d^ 

3 marks J - -- ' I rii^-doKli^ '^ 

The exchange with this place has moilly Iieen* £rDn;3a If 
351. Flemiih per pound (le|4iii|, and agioft^oi iS to 20 per 
cent. ri . ? \ <,(. . 

E^ffipk 4: In 88^ marks, 12 (bis lub *l>ahc6y ,li6w many 
pound%ilerUng,, ex^h^ge 36! fols gros aidetiiers p^ pound 

fterlipg^ ; .. \ -^.....^ ' ' . ; 

36 fols gros 2 den/ ^ SS^OMrk^iisf^siulp 

12 ' i6 . . 



434- 



8§7 



• ♦ 



14188 fols lub 



v«5^'65/. 7/. yj^. ' 434)28376(6$/, 

• 2170. 



x66 
20 



434)3320(7/. 

3tt^« :. 



t s" 



• Herc.the marks aiidfols vtct ^^^ 

' -• 12" 

reduced into denlers, as ar(! alfo • ' . — -^ . , 
thofeintbfecourfeofexchshige; ^ y^^ 
then the <:ourfe of exchange I \ ^"346 • » 

make the divifor, and the ^o^ ' 4 . - 

rcijn coin the dividend,, and 434)1384(3/". ' 
the quotient is 65/. 7J» 7 Ji/. for ' ^3^^ 

tbeanfwer. ^ 

Q». 5. In 1072/. ilerling, how many marks, theexchange 
at 36/, 44/. Flemiih per pound ftctling^?«— ./45t/: 14606 marks. 

Qtf. 6: In 1686/. 2/. 5|i!/. ftcrliiig, how rtiahy lix-dplfars 
and fols iub current, exchange at 33 fols gros 9^ den|6rSj^ 
ZS^ i8i per cent. }'^jinfwer 8434 rix*dollar8*2 3 fols lub*. 

Vol. I. Hh ^« 
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Jn fiance 

Accompts zxt kept i|i liym^. &fe» «6d denieh ; zsai the 
exchange is by the 4cu» or cfrowa toum^is. 

Theexdooig? iMt mofttybeen from )iul. to sWt fhrling 
pereov^- • ' -; i 

so fols I I livre 

3 livres Smake cntl grown touraois, or ecu 
10 litres 1 * I pidole 

i^UtHB' J y^ijoms^^Wf or gimiea 

Example 7. In 246$ livres 12 fols 9 deniers, hoMH many 
f»6iitidi (Ier6)9g^ exchange 3i|<^ p^ tdkl 

Here fhe livres, {ok, and de- ^ • IHpi fol. den. 

jiiers arc brought into crowns 3 )^46^ la q 

toumois, b^ dividtngty 3, and 
that quotient divided by the 
aliquot part^Qf the courib of 
exchange gives tb«aiiiWer. 

Qu. 8. In 1 543/. I 5j. fterling, how many French piftoles^ 
exchange so^d, per ^cu ? — Anfwer 3600. 

iit spam 

Accompts are kept in piaftrcs, rials, and marvadies; and 
the courfe of exchange is by the pia^fae^ and is geocrally 
from 38 to 42</. iierling per pjaltre. . 
4 marvadies vellon, or > *^ JC 



30^ 8) 821 l^ 


7 


\\d^ 20) 102 l^ 


8J 
H 


J^^hoer £iQT 11 


S 



2|- marvadies of plate 
2 1 quartas, or 
34 marvadies vellen 



qiiarta 

. I rial vellon. 
make ] 



3 J roSJ'of pkte } f°"« j rialrtf plate, or rfoU» 
8 rials of plate j pifo, piaftrc, or piece of 



5 piadres 
% piliolfs 



Spaniih piflole* [eight 
doubloon 



« The courfe pf exdiai;|;e mentioned in evciy put pf this feftion 
means the exchange as it generally ftood before the late uiihappy af&irs 

^n the Continent, * 

» - „ ■ '* 
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Example 9. In 8746 rials of plate, bow many pounds ftcr- 
fing, exchange at 4 1 }</. per piaitre or pifo ? 

H«|e the rials urt %rtf|]fiht , «)8r46 o 

iato piaftres or pihsk hy diirl- For 40^: 6> i<)^$ 5 y 

iling by 8, as the cxctuuigp is For i^. 40) 282 4 & 

by that piece, and tbemiMnaw For J^. 2) 4 u if 

der of the work wrought M ^ ^ ^ ^* 

the 7th example. .J^^£i8g o qj 

Q«« 10. In f78A$j« 2 i4^}NrHng hour many rials of plate, 
&c. exchange at 40!^/. per piaftrc?— .^^j/ww 845* rials plate 
8 ^tiaitfts^ 

III Portugal 

,&ccompts are kept id rm^and nubtas; and the eacfaaiige 
is l>y tlfe milrea, smdc^eocmUy fr^ni 6^ Ux6iJ* per milrea* 

4CO reas T rcruiado 

2| crufedoes J J . \^ftill«|» 

Example 11. Jn x864m]lreas 108 reas, Bow many pounds 
ilerliog, exchange at 5/, 9^; per milrca ? 

For 5/. 4 )1864 o p 

For 6^. 10) 466 o 9 
For j</. a) 46 f 9 ^ 

Here tl?e milreas are For 108 reas take p o 7t 
brought into pounds and Jnfwer £^1^ 18 7! 

fliillings by pradice. 1 

ilu. 12. In i$09/. D^x* How mauy cfufadoes^ the exchange 
at 64!^. per miiTed^-^A^kuer 14045 ^mftdoeSt 

I 

The accompli are kept in dollars, foldi^ and denari. . The 
ri^change is by the ducat atid plaftre, and from ja^ft to 54i/. 
p«rducav and from 45*/, to 54^^. per pfariire, and the agio 
ao per cent. 

H h 2 12 
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udenari'l ffoldi 

* a6 foldi • i .. ^ I lira, or piallre of Leghorn 

Si foldi f ^•'^ °" j groflfc / ^ 

a4grof!eJ [.ducat 

Example j^» In 846 piafires to fo!di 8 d«nari| how many 

pMiiids ilerlui^ exdiange 48)^. fKrj&d&rt ? 

pia« ibl.' den. 

For 40/. 6}84i^ to 8 

For 8^/. 5)i4t . x 9^ 
. For |i/. 16) 28 4 4 

. ' Jnfiver £171 ' t 4'§ 

Q». 14. In 831/. 14/. 84/. fierlingi how many ducats, &c. 
current, exchange at 53^. perducaL agio 20 percent.? — 
An/l 4519 ducats 14 grofle* 

The ibregoiQg examples will be fbutid' fufficientto bftnrft 
the learner in. the method of performfeg this rule ; J f&alt 
therefore infert the. retpainder of the tabtes of foreign coin, 
and a few quef^ips with thdr ianfwers,^ omitting, the opexa^ 
tiou for the practice of the learner. ' 
1 - 

In'Rtrffza 

Accom p tsare kept in rubles and copecs ; and the exchange 
18 ^y tl^ xvi^\t} and when made immediately with London, 
is from 4J. to 5/. per ruble 5 but when made by the way of 

Hamburgh or Amfterdam is from 48* to jo flirers per ruble^ 

* • . i. ' •" 

T 3 copecs i;^ -.amne ^ 

10 copecs I I grivena 

'■■■ =5 «>?««.. imakronei Wlpf"''" ' 

2 polpohtms I. I politin 

2 politins I 1 ruble 

2 rubles ■' ^ ducat 

Qu. 15. In 2337 rubles 73 copees^ how many pounds 

flqirng^ exchange, by way of Amftejpdam, at 122 copecs 

per rix-dollar of 50 flivers ; and exchange between Hollaiid 

and England at 34r* 7^« Flemiih per pound fterling? — Jbi/l 

230/. 17/. 3</. 
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Qu* x6. For 943/. 141. 8^. paid in London, how many 
i^blcs muft be received at Peteriburgh,- exchange by way of 
Holland at y4/. 9^. Flemilh pei*pound ft^rling, and exchange 
from Holland to Peterfburgh at 50 ftjvcrs per ruble ? — jfn/:- 
7870 rubles ^6 copecs. 

In Poland and Prujffia 

Accompts are Itept in florins, gros, and penius. The 
exchange is by the way of Holland, and from 240 to 29; 
^ros per pound Flemifli. 

18 penins "N fgros 

18 gros I I oort 

30 gros Vmake onc^ florin, or Pollih gilder 

3 florins I | rixdollar 

n rix-doliars J \ gold ducat 

^, 17., Ill 437/. lys. 4^. fterling, how many rix^dollars 
Poliih, ^exchange '290 gros per pound Flemifli, and 34/. 4</*, 
^emifli per pqund fierting ? — jiti/l 3422 rix«dolIars 4 gros 
13 penins. 

In Sweden 

Accompts are kept in copper dollars, and oorts" or filver 
dollars* The exchange is by the copper dollar, and modly 
frdm 46 to 50 copper dollars per pound fterling. 

8 penins "^ fninftychen 

3 runftychens I I ftiver 

8 (livers I | marc 

3 copper dolljlrs and 32 (livers, or ' ^'^^ 
96 runftychens,* or 

4 marcs 
24 marcs j 

J n * * 

Jg«. 18. la 5838 filver dollars 9 runftychens ^^ penins,< 
bow many pounds (letling^ exchange at 49 copper dollars per 
f)Ound fterling \^^Anf^ 357/, 8j. %\di 

/ ' In 



filver doliar 

copper rix-dol. 
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iff Ireland, America, and tU Wl^ hidi^y 

t 

Accompts are kept In pounds^ fliillings, and pence» as in. 

England, but the courfe of exchange between England and 
Ireland IS , from ^ to 12 per cent, iu favour of England, and 
the courfe of exchange, of the paper of Anncrica and the 
Wefl Indies is never at any certain (landard. 

Qtf. 19* If 2172/. be reqpitted to Ireland, hov^ oauch 
money fterling may be drawn for it, , exchange at 8 |>cr cent, i 
— Jnf^ a 3 45/. 15/. 2|//, 

Qtf. 20.' A merchant fells goods in London, and remits to 
bis currefpondent in Boflon, the value amounting \x> 
xijx/* 19^. how much muft the merchant at Boilon receive 
in paper currency, exchange at 3 1\ per cent, in favour of 

England?— -^/j/I I53S^ 'S-^- ^^^ 

Qoefttons of the nature of theft two are ivAilved b^ ih't 
rule oi three: thus, in the 19th queftkm, I £iy, if 100/. 
require loB/. what will 2172/, require? and the aniwer i» 
^345/. 151. a}//. 



The arhitration of exchange is the nnethod of fk^&Xkg, the 
couf fe of exchange between any two places, b^ baviog the 
courfe of exchange between each of thefe tWQ places and a 
third place. 

By comparing the paf^ of exchange thus foaad with the 
courfe of exchange, a perfon can tell which way to draw or 
rem^t h}» money to the moft advantage. 

All queftions in arbitration of exchaege are refolved by 
the rule of three dire£^, comparing the courfe of exchange 
between any two places, with that of a third place to a fourth. 

'Example 2>. If the exchange between London and Paris 
be 33^/. per ecu, and tlie exchange between London and 
Amflerdapn be 341. hd. per pound fterling, whan irthepar 
of arbitration between Paris and Amfierdam ? 

As 



' . s . . 

As 240^. London is to '341. 6//. Amfterdam, fo is 3 ^tU Pans (a 

414 
33 



1242 



24,0)1366,2(56^. 

tWQ 

"766 

144 . 



4 
' ' ■ a4;-6jli9,S(3/; . 

>* ■ • ' 

for JPsns. 

Hc)r^ I iaf^ a« ;»4^^» ^ci {)e«ce tfl ft pound Ack£fi|; of 

•^oiiBfiite Ibi^ im f«ii, or .dwifflt. KMifnois «f P»ri»^ t& ^^UL 
S-tfe fettblngi the Fleniifb evcbange for an ecti» and is tfae 
€ovirr«^t>l««liehciaSi$ between IHiriland Amfterdam. 

Thi»«xa«ilple!¥»!ili be fufficienl, ^s Ihe ruk n^er variei, 
though the courfe of exchange between feveral countries be 
g)vfn to liiid a proportional courfe between any two ; in 
tvhicfacare they may be refolded into .as many (jueftidna ai i^ 
seceflary Jn the rule of t^ecv and ail the firil autolievs •rtM'? 
tiplied together for a divifor, and the fecond and third sUtllk: 
bers itk each queftiofi m«ikiplie«t togcHwr f6r m tHri^endv fheo. 
the quotient will be the anfwer. 

Qu^a^* A^cn^^hani in JLimdohis dfawn upon ^y hit cor« 
iptS^otk^v^M RgiSa for ^dney.totbeiafBouot of ii joo roblctf; 
the exchange between England and Rufiia being at $o^« per 
ruble; between Ruffia and Holland <pd, per ruble^ alid 
bet^^een Inghnd and Holaitcl )6y. 4^. per pound ftetling ; 
which is the mod advantageous nietftod for rheLt)Adott mer- 
chant to pay by ; dire^lly to Ruffik or by way of (ioIUndy and 
yhat b the advantage r — Anfwt\ the London merchaftt wilt 
gain 23/. 17/. \Q\d. by making payment by Hiray of Holiand. 

S^CT, 
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SECT. XX. 

OF THE RELATION OF HUM£ERS. 

» 

Any fet of numbers that conftantly increafe or decreafe 
by a common difference are faid to bear a relation to each 
other, which relation is called progrefiion, and is divided 
into two kinds: arithnietical progrei&on and geometrical 
progrefEon. 

AnthitieHcal progreffion is,- when any £bc or feries of 
numbers conf^antly increaife -^ decreaie by h giv^ fiumbel*, 
cdied from thence their common diffeftn>ee;'"fucbare>the 
natural orders'of numbers^ t, a^ 5, 4^ $,6, 7, 8» &c« each of 
which increafes by i ; and the fame in iQ[T«vt8d otder 89 7, 
6, 5,/ 4, &c. decreafe by'ii; x is therefbrt ^heir common 
difference. ' : ...i . - . t . 

Again, the numbers 1^ 5, 8, 1 1, 14, 17, '&c. ancfeafe by 
.3; and 27,23, 19, 15, II, 7, &c. decreafe by 4 : therefore 3 
is the common difference of the former, aiid 4 ths^t of th^ 
tatter.' . ! ' ' . .■'••■. 

. Tbe.numbers tbem^res that fonn the feries are called the 
terms of the progrcffion. - « ; 

Of eve^y feries of aa^thmedoil progreffion having .4iny 
threcof the iive foiiowing.terms the other two diay^befottrtd 
readily; , . . \ . \ -., . . • ^ " t\i : • 

I, the firft term or number 1 „ , , ' . . < 
^, , ^ , ' V > called the ^;t'/rp^«f/. 

. £, the lalt term oj; nun^pcr J 

3, the Bumber of ten?is;' > . 

4, the common difference* . . - , .... 

5, ihejum of all that(?rni^. ;. . . - • . 

■ . • 3 PROBLEM 
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PROBLEM t. 



A 



J * 



The^iirflrand laft terms^ and number of termS| beirig given^ . 
to find the fum of all the terms, and the common difference. 

RuU. To find the funi^ of all the terfns, multfply the fum 
of the extremes by the number of terms, and half the produft 
will bethe^nfwer; and to find the common difference of the 
terms, divide the difference of the extremes by the number^ 
of terms. made lefs 6y i, and the quotient will be theiarifwer. * 

Exam/tie i. What is the fum of theferies, and the com-'*' 
mon difference of that progreiiion, whofe 6r(l term is 5| lail 
term 67, and number of terms 33 ? 

•laftterm 67 laft.term 67. 33 

. , fifft term 3 firfttcrm 3 i 

70 . difference 64. $z 

aUmber of term s 33 — :tr 

ITS 32)64 

a 10 ^common difference 

2)2310 
in;$. Anfwer^ fum of the ferics. 

In the firft operation,.. 70,. the fum of the extrfemes, is 
multiplied by 33 the number of terms^ and half the product 
II 55 is the fum of the feries, or fum of all the numbers, 3, 
S». 7>:9».i^.i3» iS» i7» i9> ai»^3»a5>»7>a9, 31, 33, 35, 

37» 39» 4i» 43» 4Si 47» 49> S'* ?3» SS» 57> S9» 61, 63, 65,. 
67, added together. 

In the fecond operation the diflference of the two extremes 

67 and 3, or 64, is divided by 32, whicfi is one lefs than the 

nymber of terms, and the quotient 2 is the common differ* 

c^ice, \ 

PROBLEM II. 

• Having the two extremes and the common difference, to 
find thenumher of terms. 
Rule, Divide tlie difference of the extremes by^the qom«» 
Vol. I. li moh 
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mon difference, and z added to the quotient will be the 
number of terms. 

Example %. What islhe number of terms of that prog^'C- 
/^ fi^n «i^bofe^xtreme8 are 3 and 67>y aiul common differeBce s ? 

Thus ^4, tbe difference of 67 1 ^^^^,^^1^5 ^ 

^ the extrenaes;, divided by a, ^ J 

the common difference, quotes 2)64 difference 

3a, to which adding i there is 3^ 

33, tbe number of terms; as . -— t_ « . 
, ^^ , ^ , 32' number of terms, 

miiy be ieen annexed* =^ 

•In every arithmetical progreffion the fum of any two tcrnts 
is equal to the fum of any two other terms, taken at an eqtral 
diftance from the former, and on oppofite fide&: thus, in the 
foregoing progreffion, i j and 19 is equal to 23 and 11 ; viz. 
34; and 31 and 33 is equal to 23 and 41, viz. 64. And 
the double of any one term is equal to the fum of any two 
terms taken on each fide of it, and at an equal difiance from 
it ; thus fhe double of 25 is equal to 19 and 3 1, viz» 50. 
. Qu. 3. How iniany ffrokes does an Engliili clock ftrike in 
8 days? — ^^ 1248 flrokes. 

j^. 4. If a traveller go a journey of to days, travelliflg 
3 miles the firft day, and increafirig three miles t^trf dsty^ how 
many miles will he travel in tbe 10 daysf and how many 
mHes the laft day }^^Jnf. r6$ miles in the whoie, and 30 
miles tbe laft day. 

' Geomeirical Progrtjffhn* 

When any fcries of numbers increaft or decreafe by a con^ 
ilant multiplication or divifion, they are faid to be in geame^ 
trical prugreffion. 

Thus the numbers 4, 8, z6, 32, 64, &c. and 243, 8z, 27, 9, 
3^ z, are 10 geonoetricai progrei&oii, the former imreqfing hy 
multiplying each preceding number by 2^ and the lattcx 
4ftf^fH by <liviiittig each preceding number by 5. 

5 . . Thus, 
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Th\is, in geometrical pifOgreffiOD, the numbers are in- 
creafed by miikiplication) and decreafed by divifion; whereas 
in arithmetical progreffion they are increafed by addition and 
decreafed by fubtradion. 

The numl>er in geometrical progreffion by which the 
feries are muhiplied or divided, k called the rdtio ; whereas 
in arithmetical progreffion the number by whicti the /eries 
are increafed or dimlniihed is called the common Jtffer^tce* 

In geometrical progreffion, as in arithmetical progreffion, 
. having any three of the following terms, the other two may 
be readily found. 

\ I, tbc firft term 1 rtie*«treme«. 
ft, the lait term J 
5, the number of terms. 
4, the ratio. 
{, the fum of all the terms. 

PROBLEM I. 

Having the firft and hR term aind the ratio, Co find the 
fum of the terms. 

Rule. Muldply the laftterar by the ratio, land from the 
produ«fb fubtr^ tbe fifil tens, and the remainder diilded by 
one lefs than the ratio wiU quote the fum of the feries. 

Example i. What is the fum of the feries of a geometrical 
progreffion wbofe extremes are i and 65536, and the ratio ^> 

laft term 65556 
ratio 4 

262144 

" ' firft term x 



one lefs than the ratio 3)262143 
the fum. of the ieries 87^81 

Here the laft tem» is n$»ltiplied by the ratio 4^ the firft 
term i ftibnraaed finnn Ike product, and the reonakider 
divided by 3, which h f lei«4hain the ratio^ «nd the^eotidic 
87381 is the fum of the feries. 

lis <{«• 
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ig«. 2. What is the fum of a feries of nuoibers, in gco- 
metrical progreiEon, whofe, ^x^rennes arc 1024 i^nd 59049^ 
and the ratio 3 ?— --^/r/w^r 85o$i, 



PROBLEM 11. 

\ • 

Having the firfl terns and the ratio, to find any other term 
required. 

Rule. Write down a few of the leading terms of the feries, 
and place their indices over them, beginning with a cypher *, 

Then add any of thofe indices together, which will make 
an index an unit lefs th#il the number which exprefles the 
place of the term required. 

Multiply the terms of the feries together belonging to thofe 
indices, and the produ^l will be a dividend, to be divided by 
the produft of the firft term, nitrltiplied by a number an unit 
•efs than the number of terms muttiplied; a.nd the quotient 
will be the anfwer. 

Ejfampie 3. What is the lail ternn of that geometrical feries 
whofe firfl term is 3, r<itio 2, and number of terms 10? 

Indices o, i, a, 3, 4. 5, 6, 
Leading terms 3, 6, 12, 04, 48, 96, t92. 

48 4 • 

288 Q index to the 10th teropu 

4U , . -^ 
3)4008 

I ^ 36 the Anfwer^ or the ipth term. 



* The indices of tbc terms in this rule arc tluinWin expreffing the 
place of each term according to the natural order of numbers ; thus 
the index of the firft term is o, that of the fecond term i, the third 
term 2, the fourth 3, &c. ; but when the firft term of th6 feries is equal 
tothefati6> thfc indices .muft be§in with an unit, and tlie produftof 
tbt tcxnis will he the f^n^w^f, wit)|iqut dividing by th^ produa of the 
firft term> as directed above. 
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In tUis example, the indices 4, and padded together are 9, 
which is I lefs than the number of the term fought; then 
the term belonging to thefe indices, 48 and 96, are multiplied 
together for a dividend, the iir(t term 3 multiplied by i lefs 
than the number of terms, which are multiplied together, » 
the divifor ; and the quotient 1536 is the anfwer. 

Note, The number of terms multiplied together in thk 
example are a ; therefore 3 the firft term multiplied by i 
lefs than 2, or i only, produces 3. 

Example 4. What is the 15th term of a fcries whofe firj 
term is 3, and ratio 3 ? 

I9 2) 3t. 4} St 6, Indices 

3> 9> *7i 8*1 H3i 7*9> Leading temw 
729 6 

a43 4 

2187 _5 

2916 - 15 index to the 15th tcfm 

J458 • ^ 



'77147 
81 

. J77147 
1417176 



14348907 the I ^th term, tix Anjwer^ 

\ 

Here, as the. firft term is equal to the r^tib, the Indicet 
muft begin with i, inftead of o; and as many indices mttft 
be taken as will make the entire index to the term fought, 
viz. 15, and the product of the terms muft not be divided, 
as in the former cafe. - • • 

Qu, 5, What is the laft term of that geometrical feries 
where the firft term is i, ratio 2, and number of terms 23 ? 
— Jttf. 4194304, • 

Q». 6. A perfoH having an elegant houfe to difpofe of, 
oflfered it to fale on the following terms : for the. firft window 
Jhe purchafer was to pay i farlhing, for the fecpnd window % 
ferthings, for the third win4ow 4 farthings, and fo on, dou* 

' Wing 
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Ming the price for every fucceeding window ; there were 3a 
windows in the houfe : what wpald be the price df the hou£e 
at tliat rate?— i^ 4,473,9^^/. p. 4J. 

Qu, 7» An Indian of the name of Sefl& harrng intrented 
tbc game of chefs, (hewed it to hfs princeShehram, who was 
£> pkeafed with the invention, that he bade Sef!k fay what he 
would have as a reward for his ingenuity. Se(& requefted x 
grain of wheat for tlie flrll fquare on the chefs-board, s 
grains of wheat for the iecond fquare, 4Ryrtbe tbird^ S for 
• the fourth, and fo on, doubling the quantity of grains of 
wheat for every fucceeding fquare: now the whole ntirober 
of fquares on the chefs*board is 64. Suppofing a bu(bel to 
contain 640,000 of thefe grains, how miny ihipt would it 
require to export the whole quantity of wheat» each (hip 
being 100 tons burden? — An/, 7,205,7^9,403 (hips^ and 
about 4 of ^a (hip. ^ 

Theifc are many other que(Hons in progreffion which &• 
TOur more of curfofity than real utility. This ryle was much 
admired formerly, before the nature of numbers was fo wett 
iinderftood as at prefent, on account of its furprifing increaf- 
tng power : it is, howeVer, of lirtle ufe, except in calculatin|r 
tables, ^c. * 
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SECT. xxr. 

Oy SV01«UTI0N« OR THE BXTRACTION OF HOOTS,, 

SaUARV AND CUBIC. 

Before the learner proceeds to extraSion of roots, be 
(tumid underftand the nature of involution, or the ruling of 
a aumbier to any pow;er required. 

A power. 
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A /9sp«r is tbc, produ^ji; f>f aqy Bumber muhiplkd ifilo 
itfelf any certain Dumber of times* 

If ^ i^umber be i^ukiplied ioto itfelf <oaly once, tbe pro* 
duA is Oillec} the fecond power, or tbe yjfwarr ; tbus 4 is the 
fecond power, or fquarc of 2, being-tiie produ^f^ of. a, ami* 
tjpiied by 2 ; and 9 w the feopnd p^wer of 3. Bttt if a num- 
ber.be^ multiplied twice ioto itfelf cootinuAlIy, the product 
b called tbe third power, or r«^ ; thus %y is the cube, or 
tbifd power of 3 i ftnd 64 is the third power of 4, 

When a number is multiplied 3, 4^ {, or 6 tune* ioto 
itfelf, &c« the produ^ i% caUed the fourth, £ftb, fixtb, or 
iievehtb power refpedively. 

£jf4fm/iU u What is the fifth power of 6? 

6 

6 



Fraffions arc raifed to pow- 
ers in the fame manner as whole 
numbers ; multiplying them, as 
taught in muhiplication of 
fra6lions« 



56 iecomS power 
6 

216 third power 
6 



1296 fourth power 
6 . 



7776 fifth power 






A TABLE 

• I 

OF Ta£ 

Fii[finme P6wers ^ each of the nine Jingle Numbers. 



1 

2 

_4 

6 

7 
8 

9 


'2rf 
I 

T 

± 

16 

36 


f ^ 


4/A 


5/* 


6/A 


7M 


8r/i 


9/A 


I 

a? 

64 
129 

216 


I 

)6 
81 


I 


1 
I - 


I 


I 


I 


37 


64 


128 


256 


512 


243 


7«9 


2187 


6561 


19683 


2f;0 

62^ 

1296 

2401 

4096 

6j6i 


1024 


4096 


16364 


6s«;36 


26214.4 { 


3i2<; 


i562<; 


78^25 


390625 


195^145 


777f> 


466(^6 


1279936 


1679616 


10077696 


49 
64 
81 


343 
512 

729 


16807 


1 1 ^^\^ 


82354? 


<; 764801 


40355607 


32768 


262144 


-Q9 716^2 


,16777416 


1-34217728 


S9049 


53U4-1 


4702969 


4304672 J 3874so^8<,l 



The 
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The -ufc of this tabltf is, to= find any power lefs th^ the 
loth power of any number under 10; thus, to finti the ytb 
power of 6, 1 look in that column which has 7 at the top, and 
in that line- which Kds6 on the left hand, and inth^ juu£tioR 
of tbefe two lines is £79936. 

• The root of any number is that number which, being mul- 
tiplied into itfelf a certain number of times, willproduce the 
^ven number ; thus 2 is the fquare root of 4, becauie 2 mvl- 
ti plied by 2 produces 4; and 3 is the cube root of 27, for 

' J mukiplied 3 times into itfelf continually produces 27. 

' There are mapy numbers the gii^n roots of which can 

never be exa(9.1y found, though by-decimal fra6lions we may 

approximate towards it to any degree of cxaftnefs^butsthc 

power of a given number can always be found exadkly. 

Thofe roots, which only approximate towards the trutb^ 

' are called fyrd roots, and thofe which perfectly exprefs the 
root of the given powei; are called rational roots : thus the 
iquare root of 5 is a furd root, as it cannot be exactly 
exprefled ; but the cube*root of 8 is a rational root, being 
exactly a. 

V 

To exiraSi the Square Root. 

Rule I. Divide the given number into periods of iwm 

figures each, by placing, a point over every other figure, 

beginning with that in the place of units. 

. ». Find the greateft fquare root of the firft period, and 

place it on the right hand of the given number, like a quo- 

' tient in divifion. 

3. Subtract the fquare oT this root from the aforefaid 
period, and to the remainder bring down the next period^ 
and caiH it th^ refolvend. ^ 

4. Double tbe figures in the quotient for a new divifbr to 
the refolvend, and find how often this divifor is contained in 
i\i% refolvend, exclufive of the unit figure, and place the 
anfwer both in the quotient^ and on the right hand of the 
divifor. 

• » 

5. Then 
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. 5. Multiply the divifor thus increafcd by the laft quotient 
figure, aiifl .fubtra£k the produd from the refolvend, and to 
the lemainder bring down the tiext period for a new refolvend. 

6> Dottbfe the figures in the quotient for a new divifor to 
this lafi refblvend^ and feek how often it is contained therein, 
cxdufive of the unit figure, placing the anfwer both in the 
quotient and divifor as before : and proceed in the fanae roan*. 
aertfarottgheachi^ew refplvend, and the figures placed in the 
quotient i^itl be the aafwer, or fq^iure root of the gjivei% 
number. : 

Efcumpk I. What is the fquare root of J934096? 



$934096(2436 root 

4 

44 

4 



193 
176 



483 
3 

4866 
6 



1740 

1449 
29196 
29196. 



Tht ^fioer 24^6 

« 

'. Altef 'dividing the given: number^ into pl?riods of two 
-figures ieach by the ppints, I find the ncareft (quare foot of $ 
(as that i^s pointed for the firft period), which is^2 $. I there;- 
lore place % in t)ie quotient, and the fquare of l, which is 4, 
J (iibtra^ Irom ^his firft period 5, and to the remainder z I 
bring down the next period 93 ; thus I have 19 for a new 
refolvend (for the unit figure 3 is to be negle£ied}, then I 
take the,do«bte of the figure 2 in the quotient for a divtfor, 
and iiieeking how pften it is contained in 19, the refolvend, the 
anfwer is 4, which I place in the quotient, and alfo on the 
fight hand of the divifor 4; then I muhiply the divifor.thua 
incrqifed by 4, and the produ£^ 176 I place under and fub« 
ira^ from the la(^ refolvend, and to the remainder 1,7 1 bring 
down the next period 40 ; thus I have 1 74 for a new refolv^ 
eo4,..and 4$.th« d9a)^)e of the figar^Ts ^^ ^^ quotient for a 
Vol. I. Iji n***^ 
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00«.daifi&>s then 1 &ek bow often tlie iIIvKih 4S is e0i»- 
ffinedi^ 1741 and ibeaofvrer.3 Iplace both in the qiiOti^t>e 
and divUbras ldbr<^ an4 mMpfy the divifer aUb^ tKeneby^ 
and the preAiA 1449 phcidvadnKaadl f uiUJ^ fa d -ftom ttier 
idbhread^ tltar stmainft ft9>, t»wlhkl| Mngh>g di»wh ^ lali 
pafiod 96^ I havo ft9t9loriKol^frFflfi4vend, andtbedimiMe 
•f ^45 or 4S6 feradhriibr: thk hAquotfenl^ifr^y wMdt I 
flacc in the.qiiod:«t and* dn4fi>r« and mul^pfy tbr divifer 
rticr^yi and'tkeprodiiftia ecpid fia the luft vtMf<rnd s tliti9 
A436 is the anjRvef. 

j^. a. Wbi^istibei^ttafeipoerdi^ i^3990»s>*-^iA^^ 

»34S. 

• • • • 

i^. 3v What HTtheX^^JI^ «f 3'ao7i204?— -^^^awr 
4i^t^ 

7o exfrad the C«je.^oof» 

^ i!»/ir I. Divide the given number into peifedil- of three- 
figures each, by placing a |5pint ^pt^- every tWrd figurer 
beginning wiHi the unit figUT^. 

3. Find the greateil- cub^ in the fir^*;^^^^. 9id place it» 
oube root on ^le right hand of ~ the given number* 

if. Snteraf); the^ ct^be fnom tb^ fakl^ pei^ and*. to the 
yemainder bijsg down the neat period^ whicb^ia miki th^ 

4. Phic9three ttoifs^ the i^ool i?nd*rth^ FelM««fid^ anii^ft* 
threetimea the^ fquaroof the-root^ the laitar^bciiig'miiavq^ 
one plaee 00 the left j thefe two adpied* togoihevMii|.adl> 
viier« 

^ Seek how oft^i thts d^vifbr Y»-contained^Hi-theffefoh^ 
tady exchrfive of the pbce of unit6, aixl' pbioe one left tbav 
the aiiiWer in the quoti^r. 

6. Underthe dlvifer^ place the cube of thrla^qnotimr 
{Ignre, the %iiare.of it m^jltiplied bjp» three ianc9 ^ re(t of 
the qnQtienr, and* three timet. tbo raoc- muleiplMd' by tbe- 
iqnare of the quotfeiit $ each of^e iwo^ latternomberabcmg^ 
rtnuyvod j»Qe pkee- fother t6ward&^ the itf^haad Uian^tiit- 

4 feifegolhg, 




for^mog, and th( fum of thefe thsee pumben is <alled the 

7. Then fiibtnift this (ubtrdbend ftom die jKfirfvend, aud 
to ihe senainder bring^idowa the aext period for a nev 
jrejbhread, with whidh {toce^ ils begone, and fe on iill tha 
«rork be £mflied. 

JiM^-4. 1^hici6 4Mr'€ubei^4^i€4j^592f 

• !• « ^ 

la; cube '•f th ai <i<t 



765) 39^^ firftfdb&vend ' 
1 5 three tknes the root 5 
71; three tihesiite'^uaiC'oC 5 

765 Itrftdwifor . .;•' • 

940 fijiuareof 4 inui%>Iied Iw 5 tjo^es 5 
500 three times 4inuit^iied % the fquace itf* j; 

jy4>64- ftidfiaheod 

. i6d thrdrfkAte^^ 
.87^ thMe^imes (tie f^oane $4 

^^21^4^- ieooiid'4)viibr 

51a f^uiberof 8 
16)68 fquare of 8 muliiplied \vy a ititiies 54 
tiGjt^ii three tMneeffmuItiplkd by 3iefiiuarc«of|4 

710^592 ' fecc^d fiibtcabeod 
aBncBBs 

ulg/&«r 5^4^^ thr dibe inot! te^ui^ 

fj[u. ^. t(^bat w the cu«c roM of 38901 7 ?— -^ 73f. 

^i. f^\ >*hat IB the wfie loot of 405 /j^ ?— ^^' 7^ 

I'befre ar-e itiany oithdr nietHod^ of extra^g the cube, 
roijt giveii by diilereht nihth^maticiaxifi ; bui none 0^ which 
X)Sist fe^n af^^ iTmjple and' eafy to tie netnebbered astbe 
method here laid down. 

Kfitt what Has' been ^id,~ ic'need bardty* lie nb^i)Caoned| 
ttikVttie'exfra^tibD* of the G\fxsxtx66i is proved l>y mukiply- 
hi|^rhM'6oliiitbit(elf; add the ejltra^Bbo of the cube root; 
by multiply iDg the rboi three dmies into itfelf/ 

Kk» CHAP. 
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Of decimal AJIITHMETIC, 












. : SECT. I. 

. ■ i . . ' , 

REmJ^TION^O^ C^CIMAZ* PIUCTIONS« 



• 



A. DECtMAL fra^ion is thal^fradlion whofe denoniina|or 
has sin unit in the firfl pl^ceon the left hartd, with as qoaoy 
cyphers annexed as necefiaty : thusVig, -1^% toIc^ Ti^c»» 
&c. are decimal fra6Hoas. But thi^fe fractions are ufuaily 
exprefled in writing without a denominator, by writing the 
numerator, and prefixing as manypoints or cyphers before 
it on the left hand, as tfiere are more places of figures in the 
denominator than in the numerator. Thus- the foregoing 
ira6tions ant written .5, .25/ .048, .0572, and exprefled five 
tenths, twenty*iive htindriedths, forty- eight thoufandths, &c. 

Cyphers placed on th^ right hand of decimal frafUons 
make' no alteration in their value : thus, if a cypher be 
annexed tb the foregoing fraftion ,5, it will be then .50 
fifty hundredths or half an integer, as before; if two cyphers 
.500 it will be five hundred thoufandths, or I, and the fame 
of the others. 

But cyphei^ placed. on the left hand of a dpcinoal fradion 
decreafe their value, every cypher decreafing it in a tenfold 
proportion: thus .5, .05, .005, are %Mt, teqths, five hun?' 
dredtbs, five tboufandths parts refpedively. 

The 
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The value of every £gure in a decimal fra^k>a increa£!» 
in a tenJFold proportion from thie firft place, on the right hand, 

as in whole numbers. ' .' 

■ ■ , > 

The figures in the firft place of a decimal fra6l:ion on the 
left band aref called piHmes^ thoie in the fecond place ficandsj 
jUofe injthe third place thirds^ Sea 



^v 



*^;. 






* » 



0¥ 



\t 



~» -^A*^ 



Coin, Weighty and MMj^e. 






» V 
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-t. 
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TABLE L 

Eft^yi Coin. ; 
x/.and]i. theJ^Qo 

^ 'zfcc.^^. Dire. 
9 1 »45 



Tr6y Weight xoz. ^Vai 



X8 
»4 

ml 2 



»95 
>9 

.7 

.65 

,6 

>55 
.5 



^ 



»4 

»35 
»3 
>25 
,a 

I 

,05 



TABLE II. 

'EngliOi Coin i;. 
Long Meaf. x footL 



4 
I 3 

I. 



..ooi>333 

,005w666 



Jnchis. 
6 



Decimals, 
»5 



5 >4t6666 

4 ' »333333 

3 * ,^5 

2. ,t66666 

I 1 .083.^33 



r 



Femee. 
6 

5 
4 
3 

t 



Decimals 

,020833 

«Oi6^6 

,0125 

1O08333 



Ki^ths. 

3^ 

2 . 

I 



JJeeimals. 
»Q03325 

,oo2983j 
,00X0.^16 



FarUts. 

3 

2 
1 



Uectnials . 
,0625 
,041666 
,0208:^3 



Decimals - 

12 ^ ,Ooio&a' 

IX \po19xo 
10 ,\pX73<5 

8 ^00^^389 

7 ,001 2J 5 

6 ,001042 
5 ,coo868 
^ ,000694 

'3. »ooo5ix 
2 • ,c<A>347 
1 },oooi7? 



6^- 

$ 
4 ^ 



:^(«4t6 

^o»333 

,00625 

,00416^ 

,002083 



TABLE IV. 

Avoirdup.^lVt. 
iizlb.tlielntegcr 



3 

2 
x 



iDedmah. 

.25 



TABLE IIL 
Tr^ H^eight, • 

lib. the Integer. 
Pefifty- 

Dtcimah. 

>Q4i666 

.0375 

>033333 
>029i66 

,02$ ■ 

,02083 3 



weigh/. 
10 

9 
8 

. 7 

5 



162. the Integer. 

Pennyweights the 

fan 4 as Shillings 

inththirftTabU. 

Crrahs. Decimals 
J* ,025 
XI . )0229l6 . 

l<f ,020833 

9 ,ox87< 
8 ,016666 
7 ,014583 



»3 
ra 
II 

10 

9 
8 

7 
6 

5. 
4 

.3 

2 
I 



Ducimaltt 

,5x6071 

>io7M3. 
,098214 

,089286 

»o8o357 
,071428 
,0625 

>0535^ 

,044643 

,035714 
,046786 

,017857 
,008928^ 



i6a 
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rs:^ 



ucei 

• • 

7 
6 

5 

4 
I 

z 
I 

3 

z 
I 
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,003906 
,003348 
,6oa79o 
,002232 
-,00^574 
,001116 
•000558 



**-&». 



M.^ 



TABLE V5 
lib. the Integer* 



7 >oa7343 

6 |Oi3437 

5 »o»^53» 

4 IfP^^^I 

3 ,011718 

% ,oo7&tii 

I ,003906 



,000418 

,oooi79|tXBLEVI. 
,000139 

LimdMcafiire 
iTon the Integer? 



Ottneis. 
S 



1. 



5 

4 

X 



p»^ 



Dtcimah, 

>4375 

»375 

•»3«5 

,i87i 



GaUomt 
too 
90 

!• 

60 

50 
40 
30 
%o 
10 

\ 



7 

5 

'4 
3 

1 

4 
3 

I 



>i^«V 



,027777 

,^23809 
,04^841 

»oi5873 
^11904 

\ f0O7936 

,003968 



,001984 
,001488 
,0500992 
,000496 



5 .00595* 
» »oe396* 
I \ ,001984 



l| i M.l («'t4" 



TABLE VII. 

Uatdd. Dry, 
I Gall. 1 Quarter 
the Integer. 



^ [ r W©t(heMjlhe 
•'^ Integer. 



Decimals. 

>39^^25. 

;357i4» 
,3174^0 

»2:bl7^ 

>»38095 



i«58^730 
»»»9047 
,0793^5 
,0394»82 

.OJ57T4 



.30 
20 
10 



I 



Dfci/Hab. 

,476190 
,317460 
,158730 



{Pints 

4 

3 

2 

I 



Dfc. 

.5 
♦395 

»i5 1 



Bujh. 

4 
3 

z 
I 



6 

5 

4 
3 

I 



..^8,.U..^4^au.n|;-343^5 



»079S«5 
,o63A92i 

,<54r^»9l 
[•03174^ 



#09375 
Ao6i5 

.03125 



3 



\ttu 

3 

2 



,0078125 



3 

1 



Decimals, Pints ^ 



,00585* 
/>fi39o6 

5873; 1 ,ooL953 



>4— ' 



^>s 



Cafi U T6 ttdaeen vulgar fraAioQ ft> a decidnal one o| 
the fame value. ^ 

. Jbi^. Pividethemiin^niterb^thedenonlitUKt^, and th4 
quotient will b^ the decimal fm^Hmt r e qui r e ^!: 

If thq numerater be too fmall to be divided by tde detio^ 
minatori add one or more cyphers thoreto^ b which G»ir af 
many places muil bofupaNrted from thequotiieiit for decHiiA& 
9a the difficftnce of ifae nunadber of pbosa of deciruah, in the 
dividiend and the divifor^ and the remaining flgafc$ in- tb^ 
quodeatn (if any) are integers. 

But i| the niuinber of plafifts in tbo quotidRt'tie' kfs thai 
Ijhff required number of decimal placet^ a4 Rwtl]^ tjrpUeii 
«>ui| be* prefixed on the left hand ilieneoi as «9t fieoefiurjr. \ 

BxamfU u Wtot Is thd decitnsd frafti^n oCa.^imid egua| 
toi? 

Here 



Heeetwo.Gyplief8xiiQftbeaddcdtt> the name- 4^00 
ntor, which i ividod by 4 quotes 75, which I JA 

tmtk fer ^docimab^ as there are two decimals "^ 

added to the dividend^ and the quotient is the kwfshtf4brp 
fattodredtb pert of a pouad» or }, eqtjrf to 1 5/. 

Examfk%* What is the decimal fn^iion of a pound equal 
to 9^. ? — An/. .0375, 

As there are but three places of ^ures a:4,o)9oooo(.03^7$ 
in the quotfantii i place a cypher oa the * 
left thereof^ fbr there fiiould be fear figoies pointed off for 
decimals^ being fo many cyphers annexed to 9 \ thtts Umt 
quotient is t^I^ of a pomid. 

JI;rM^ 5. What is the decimal ftaAioaof • ponnd^ fbr } 
^MngsN— ,i^ .oosxas* 

Here the vulgar fraftion fbr y 96,o)30ooeo>o(.od'}td$ 
&rth!ngsis^; f therefore place 
as many cyphers as are neceflkry tn the numerator 3-, which 
in this cafe is 6 cyphers, and tbfe quotfent i^ itx^^ but ^lere 
mull be 6 decimals in the quotienti as there are 6 in tiie 
dividend!/ and' none in rhe divxfor; I theretM prefix two 
cyphers tothe left hand thereof as before dire^fed* 
' Example^. What !s the decimal fvaftionr of a ym* far 
73 days? — Jtifioer.2f equal to^^^ $6l0%^,» 

Ca/e 3. To- find the value of a: decimal fcadlion innoney, 
weight, or meafure. 

- iMf. Multiply the- dedfnal frafiSon bf the number of 
parts of the nestt inferior denomloalifin, and; from thf pNh* 
. Ai& cut off ar many figures' fifom- the right Uaiid Mf^ as 
there are decima) places in the fra^ion. 

Then mxiitiply rhefe iigures^ fb feparaled oq' the Tight hand 
\Sf the number of party of- the next inferior dancvmnaiion^ 
and from the pioduifk' cut off as* many flgifrei> as tbii lafk 
imUipUcand has decimal phces^ as before. 

Roeeed. in the fkpie manner throfrghc:i& thedtnomina^ 
tfonsy then the fepaimted figures on tfae'kfc hand fid»willbe 
the aniWen 

Exdmpk 
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Example u Wbatisthcvaiueof .564.of apouodikriing? 

1 • ,564 ■ 

%o ihillings la s pound 

Here 1 multiply the pven n^^ 

decimal by 20, the numl^er of is pence in a (hilling 

parts ai the next lefs denonii- 3>3^^ 

nation, viz. (hillings, and from i ^^'^^""^ ^'^ » P*^°°y. 

the produa I feparatc the three ^'^^^ 
- figures on the right hand, 280, j^j;^ , ,^^ ^ j^^ 440 of a 
as there are three places of hxxhmg* 

decimals in the given numl^er* . 

I then multiply thefe feparated figures 280 by 12, and 
from theprodua 3360 1 feparate the three iirfi figures 360, 
as before, to be multiplied by the parts of thene.xt denomi* 
nation, viz. 4 ; then the figures (landing on the left hand of 
the(e feparated figures will be tlie anfwer.-^i is, 3^^. 

The fame rule ferves to difcover the value of any other 
integers, having regard to the number of parts contained in 
each inferior denomination. 

,Thus to finfl the value of a decimal fjadion of a pound 
troy, I firfl multiply the fra^iou by 12 to find the ounces^ 
then the feparated figures by 20 to find the pennyweights^ 
4nd lafily by 24 to difcover the grains. 

j^. 2f What is the value of .6725 of a cwt, ?— /^ij^rr 
2qrs. 191b. joz. « 

j^, 3. What is the value of .61 of a toil of wine?— 
Atif. 2hbds. 27galiB. 2qts. zpt. 

. . C4/e 3. To find the v^alue of a decimal of a pound (lerling^ 
by iufpeaion. 

■ Rukm Pouble the fird figure of the decimal on the left 
hand for (l^ljings ; and if the. next figure be 5, or above 5^ 
add I (hilling more to it : then call the figures in the fecond 
and third places farthings (after deducing 5 from the fecond 
figure if neceifary), and if the number of Ijirthings be above 
\% abate one, and if above 37 abate 2. The other figure^ 
' in the fraftion, if more, are neglef^ed. 

Example 
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Emimple i» Find the value of .564 of a pound^ \>j infpec* 

tiOQ. 

' • - . 

' Here I take the double of For.the 5 take los. 

5, the firft figure, for niillfrigg, For the 5 in the 6 take 1 

which is iQ, alfo I ihiUing For the 14 remaiaing o si 

more for the J contained 1ft " ^* 

the6y and the'remaining 14 (viz, i in the 6, and 4) I con- 
fidcr as, farthings, abating 1 hecaufe they are above 11, which 
make jlJ. : thus the decimal .564 of a pound is i u. i\d. 
as may be feen in Cafe 4. . 

^. s. Find the value of ,7880 of a pound by iaipedioni 

Qu. 3. Find the value of • 1 4729 of a pound by infpedion, 
^^Anf. ax. iij^. 

Cafe 4. To find the detimal fraiftion of a pound equal to 
any given number of fhilllngs and pence. 

Rule. Write half the greateft even number of fliillings 
for the firft figure in the decimal, and the number of far- 
things in the pence and faithings for the fecund and third 
figures, obferving to add 5 more to the fecund figure, if 
the number of (hilUngs be odd ; alfo add one more to the 
thiitl figure, if the foitbings* exceed la, aad add a if they 
exceed 37. 

Example i« Find the decimal fra£tion of a pouad equal to 
xij. 5H 

Here for the t u. 1 take | of For half 10 take * j 
the next grcaicft even number, For the odd Hulling ,05 
which is 5, for the firft figure ^^"^ "^^ 3* f^ 

of the dedmal, and for the odd ^ 

ihiliing, place 5 to be added Jo the fecond figure; then for 
the 3}^. I take 14 to be added to the fecond and third num- 
bers, as there are 13 farthings in 3!^. and i is added, as the 
fartlungs are above 12 ; thus, the decimal is .564 of a pound. 

Qu. 2. Find the decimal equal to 18/. £^\d, — linf, .919. 

Qb. 3. Find the decimal equal to i^s* hidj-^Anf. .878. 
V»i..L LI SECT. 
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SECT. II. 

OF ADDITION OF DECIMALS. 

I 

» • • • 

Addition of decimal fra6lions is performed inthe £me 
manner as addition of whole numbers, except in the ,^jipo- 
fition of the figures. 

Rule. Place the figures exaftly under each other, accord- 
ing to the value of their places, that is, the whole numbers 
(if any) under each other, as in addition of . whole numbers, 
and the fradions are alfo to be placed according to' their 
values, viz. primes under primes, feconds under feconds, &c. 

Then find their fum as in whole numbers,, aad point off 
as .many places for" decimals as are equal to, the greatell 
number of decimal places in any of the given numbers. 

£xam/>le i. What is the fum of 42.5709, 1.03, 1492.001, 
a.971, ,00726? 

■ « • 

22,5709 
Here thcniiftibers arc added togeihif like * 1,03 

whole numbers, and the number of places 14924001 
pointed off for decimals are 5, equal to the ' *^^ ^ 

greateft number of decimal places in any of ici8 c8oi6 
the |;iveii numbers. The figures oA the left * " ' - — 
hand of the decimal point are whole numbers or integers* 

More Examples. 

2-24.010 
.120 
- 2t.-24. 
. II2.01 

• • • 

7.8602 

' ^mmim^m , , m, , »■■■■■ j i ■ ■ 

201.4482 17^7344 ' ^346.2402 

' ■■ ' II 11 1 — ■ * M ^ . ■. 

• —•^^mmm^ 'I'll I 1 m,»-mmm:^immm _ aa^n^aatfa^^Bsa^Mr 

sRcr. 



2.219 


22.179 


24.002 


.025 


. Jil25 


.3006 


75.002 


41.2278 


100. 100*2 


112.002 



/ 
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■ • - SECT, m. 

OP SUBTBACnOll OF DECIMAI^S. 

Decimal fraftions are fubtra6led m tlie fame manner as 
vhole numbers, but the numbed are placed and the deci- 
mals pointed off according to the rule given in the foregoing 
fciftion. ^ 

Example- 1. What is the difference of 247.0729 and 
3746.805752? 

Here the uppermoft number confifts of 6 3746.805732 
places of;dedmaIs9 wherefore the remainder ^47'07^9 
fought RlBft haveas msrny decimal places ; in 3499* 7 3^ o3* 
every other icipf £t it is wroib^bt like^ fubtradion of whole 
nupibersA 

Examples. 
20.0192 9^8.12004 , 3-703 < 

14.129732 *> 400;002 .002397 

5.8S9468 528.11804 3,700703 



"I-"*- 
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SECT. IV. 

OF MDtTIPLlcATION OF JDBCIMALS, 

Rule. Multiply the ^ven numbers one by the other, as 
in whole nnifibers. 

Then point off as many ligures for decitnals as there are 
decimal places in both the numbers ; but if there be not fo 
many places in the product, as many cyphers muft be pre- 
&K€d on the left hand thereof as wiU ipake up the number 
•f decimal places required. 

Example !• Multiply a 03271 by .0056, 

L 1 a In 



.01138317^ 



26& 0» TMSiUXV MM fmuftnfi. 

In tHis example the number of decimal a.03271 

places in both the multiplieir apd wuWpUcand — £^ 

is 9; but the produa confifts of dnly 8 ,^*6f^'i 
figures, therefoce. I mwft Pf«fiH OPf cypher 
on the Icftliand thereof, which makes the 

tn^pfodDd; 

.^7.0294) ».*o4J4 

' 4.30020 *4397^ 

Q4P 588^ 15430380 

S10882900 1983-906 

i.q8.m77> /613 o» 

: . ' ■ jL^^imM .96924 82990 

Tfaiia it appon that tn^aDiU^Kcarioii of decifitri fMdioot 
there is no n^effity for placing thofe figures of the iamtt value' 
under each other, as in the tvOrferegping rules *• 
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SECT. V. 

• OF DIViaiON OF DSCIMALS. 

Tru rule U aUb performed tsdivifibn of whole numbers^ 
but from theqiiotifH)^ point; off sniQMny 6gufloafoc:4ecimals 
as the dedtoal places in the dividend exceed thofe in the 
^ivifor;. 6u( if the ^jcs io.tbr quotieut be not fa maoy^ aa 
ihottld be pointed off for decimals, as many cyphers tnuftbe 

placed pn.tjie leftjbapd aj ucQciRry. 

^**'^ '■ " ■■■■■ . ■■ii^ i ip I i." ■ t " ' ■^^».«^)— ^— — — ^— ^^i*"^— 

^ There U a contra^ed method of working both this and the 
follmrlng mle gtveo hy many- writers on arithmetic. They are, how- 
c^p*, Bot very tople> and-mty very well'be fttperdedcd^ by omitting 
fome of thedechmls in both numbers^ aiid>^paifciiig>aoeofding-to thrr 

general rale. 

If 
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If at any time there be a remainder, and if it be required 
to have an anfwer |o.a greater degree of exaftnefs, .as many 
cyphers may be affixed to the right hand of the 4ividend as 
is thought proper. 

Example u Divide i836,8S305 by 23. 15. 

. a3a5)i&56.88so5(79.3flr 

21638 • 

208 3; 
In this example there arc "^"©33" 

three more decimal places 6 94$ 

in the dividend than in the i 0880 

divifor ; there muft therefore ^2^0 

be three, dedmals in the »^*^S 

i62ac 
quotient. ^ 

Examples. 

2 3 

X46}2 7.oo24(. 1849^ ; 1027)472.0000(459; 

146 4108 

12 40 61 20 

n 68 fi 3g 

722 9 850 

584 9 *43 



X384 6070 



70 92i 

In the fecood example there are 4 dedonl phcet in tibe 
divideady and none in the diviibr, t he iefece there n!iuft bft 
4 places of decimals in the quotient* 

And in the third example as the imoibcr of dcdnal phces 
in the divifor and dividend are. equal, beic^ 4 in etch^ there 
nmft be no decimais in the quotict}!. 

Every other mle in aiitbmetic may be perforqaed by dea* 
nial fradions as well as by whole numbers, as the falme ruk 
ferves for both ; thus in the rule of three dix^d hi decimals^ 
the fecond and third nunbcft are multiplied together foi a 
dividend, and the firft mtmber is the divifor as in whole 
onoibers $ and the like may be obferved of every other rule. 

CHAP. 
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CHAP. V. 
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SECT. I. 

THE NATURE OF THE PUBLIC STOCKS* 

1 HE public (locks of Great Britain is an invention in imi- 
tation of the flate of Florence, whicb> in the year 1344^ 
owing 60,000/. and being unable to pay the principal, con- 
verted the debt into a public flock, transferable from one 
individual to another, with intereft at 5 per cent, : thefc 
public flocks were called a 6ani or mounts ahd the prices 
varied according to the flate of public affairs.- 

In imitation of this, foon aifter the revolution in Great 
Britain, the expenfes of fettling the new cflablifhluent, car- 
rying on long wars on the Continent for reducing the French 
monarchy, fecuring the Dutch barrier^ fettling the Spanifh 
fdcceilion, &c. increafed to-fuchad^rce, that it was thought 
advifable to draw upon poflerity, rather than reduce the flate 
by an inunediate payment. 

? It was. therefore the policy of miniflers of that day to raife 
a public flock with transferable (Lares, thus converting the 
debt into a nir w fpecies of property, for the fecurity of which 
Barliament pledged their faith ; and this example has beea 
clofely followed ever fince. 

. This fyflem laid the foundatipa of what is called the 
national debt, to which every ftock-holdei; is a i^editor. 

Thus 



( 
/ 
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Thus the property in the kingdom in idea has bedn 
incre^fed, cocnpared to that of former times ; bCrt if. vlrckp* 
quire into the nature of this property, we ihall find it'CxiAi 
only in name, in paper, and public faith; but that'i&fiiffi)? 
cient for the public creditor to rely upon, for thepiedge& 
nothing lefs than the land, the trade, and perfonal'indufiry 
of the fubjedt, from which fources the money muil arife'i^ 
pay the interefl; in thefe, therefore, the property of the 
public creditors, does really exift, confequently the vaiueiaf 
the land, the trade, and indullry of the {ubjc&9 are dinii*. 
nilhed in proportion as the debt increafes. ' 

» To demonftrate this, if a debtor owes 100/. the creditor 
has a demand upon him to that amount, and though he 
may not call upon, him for the principal, yet fo much of 
the debtor's ellate is always transferable to the creditor ; and 
the fame principle holds gooct with regard to the public 
creditor. , . 

Therefore the property of every Hockholder conflfls in a 
certain portion of the national debr. ' 

To pay the intereft, and, if required, the principal of this 

debt, certain taxes are appropriated:- thefe taxes wece^^ri- 

ginally feparate and diflini^t funds, and each of theoi vi^as ^ 

fecurity for a certain fum advanced ; they were afterwards 

united together in three capital funds, which are the priM^ipa| 

funds of any account, called the general fundy th&utggpegate 

funeiy and South Sea funds and the funds thus united toj^th^i: 

are become mutual fecurities for each other, and the-whole 

produce of them liable to pay the intereft charged upon caph. 

The furplufles of thefe three funds^ over and above th^f- 

intei'eft charged upon them, are dh-eded to, be at .the^jif- 

pofal of the Parliament, and are ufually called the. ^i^^siMk^ 

fund., becaufe originally defigned to reduce the national. debt : 

to this have lately been added ieveral other dmies gfanl^ 

in feter years. ' ' • - • ^ 

This (inking fund, with the other duties added thereto. Is 

the laft refort oif the nation, oh which niuft dcjpTenci aflVur 

hopes 
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liopes of difcfaarging our ineumbrances. But by a (biute 
jpified in the ft6th year of G«o. III. Pirliacncnt vcfted one 
i&Uiioii annoaiiy in conmriifioners for the reduction of the 
4ebt : in which ^St fevcral provifionsare made to prevent thi« 
fiind from being appropriated to any other purpofe at any 
fiture time. In confcqucna'of this aft 8,»oo,ooo/- ha4 
been redeemed in February 1 792. 

Since which period impofts have been applied to the fame 
jRurpofe, particaiarSy the redemption of the land*tax; and 
ftvesal new loons have been opened on dtferent conjitdons* 



SECT. II. 

•IMPLE AND COMPOUMO INTEREST. 
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SmriE interefl is the allowance made by the borrt>((rfa^f 
U^Y funrr of money to the lender, according to a certain rate 
percent, perannum^ which is limited by law to $ per cent, 
per annum, that is, 5/. for the nfe of 100/. for one year, and 
10/. for the ufe of it for two years, or 10/. for the ufe of 200/L 
for one year. 

Prhci/ial 1% l\\t {^Oim of money lent. 

Jntereft or rate is the fum agreed upon for the ufe of the 
principal. 

Ammmt is the principal and intereft added together *. 

^ In the cottfts of law intereft for money lent is computed foryeais, 
quarters of years, and fingle dtyv. Bu^ for the intereft on public bondi 
belonging to the South Sea and India Companies, and the fecoritics of 
tbe Bank of England, the time is generally oomputed in calendar niontha 
and da^y and on Exchequer bills in quarters of a year and days. 

4 Sitnfh 
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Sirnple Inter,efi. . , 

^ if«/(f. Queflfioiis\hat Cbhcefn intereft arc refolded bjr*ihe 

' Ttfle of thre« ; thm^^ ' ' • ' - : . ♦ ;.. 

Multiply the pfincipatby the rate of interrff^ 4md divide 
^ the pfdBuc^ by'fooj'-aiid 'fhe^quotient wSl be !fbe intereil for 

•* ' tteit miH^pIy lhefnter«ftTof one year by tlie nmiiber of 
years given, and the product is the intcrcft Tor tlmt tiiAe; • * 
But when parts of ^ year are given, then* Sad what aliquot 
'*^part'Or pirti'of a yearlbch'pait'fs, and ^aKean equ!?lilent 

* partof *thV ^rttertft for one year ; or find the xnterefi for (Mi 
part by ^Iie rule of ' three dire A. ' • ■ ' J 

• 1 Hamf^Je'i, ' What 1^ the intercft of 245/.' to/, for a yea© 
4 months and 50 days, at 5I per cent, per annum ? - 

a 45 I o If 3^5 gain 8 ii 10, what will 50 gain? 

r '* ; ,- > - ' j | percgn>. .- • ij^'- 

736 lo- . v •' ''i ' ' 42 1^ : a 
1,00)8,^9 5(8/. . .. 365)4^9 II 8(1/.. 



•'lid ' V *'^t^ "'-' 



365 



ID ' . 64 

1,60)1^85(11^. * * _^ 

. ~Jl, , , 165)^291(31. 

'A ^9 — 



'T 



» ^ — ■' 

l,OO)lO,20(l0<f. •- *™ ^ I •: * ' ' 

20 - * I ^ 

. ' 365)2360(6^. ■ 

8 II 10 iyear*sin$ereft 365)680(1/^ 

17 3 8 2 years intereft ^15 
a' 17 3} 4 months intereft -^^ 
T 3 6!^ 50 days intereft 

:..ybtiii. ¥"i '» 
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In this example I firft multiply the 24$/. loj. By the rate 
per cent, si* and the prtxiuft divided by zoo quotes 
Si. I li* t^ for the iatereft of ope ynr* Their by the rule 
of three dire£k I find the intereft for . 50 days^ which is 

Add by the rale of pr«ftice J find thcu uu««ft for % years 
17^1 34. 8^. and alfo the interefl for 4 months, or one thtrd oT 
lh0 fwcn a/i,i7i. 3i^. which 3, added togedier^ the im is 
ftx/. v* Si^ ^ JKhe anfwer. 

Qyoftiont concerniag intereft alfo are vefolved by the 
dcmWe ru)e of thtee; thus the foregoing example may be 
wto^^tf (ayiagi if rool gaia 4^. loi. per cent* in lyeari, 
whcit will ^4j/. loj. gain in • years 4 months and $0 days.^ 
Qm^ a« What is the intereft of 461/. for z year, at 4 per 
cent, per annum l^mmAnf. \%L fti. 9|</« 

Qff. 3* What is the amount of 345/. for 3 years, at4| 
per centi peraonum ? — An/. 391/. i u, 6i/. 

Q». 4. Wliat is the intereft of 41 1/. i6i. for 3 months, 
at 4 per cent, peranmim f — JnJ, 4/. 2/. 3^4 

^u^ 5. What » the amount of 241/. for %\ Jtasi^ at 4} 
per cent per inlfhm?4»<«i^^%i«^'a69/. i2xJ 4^ 

Su. 6. What is the amount of 400 guineas fer 4 years y 
months and %i days, st '4} per cent per annuiSii^-wrfs/^ 
507/. 18/. 9^. ' . ,.••'- '.:...-' 

Qtf, 7. What is the ADterr it due upon an Exchequer bill 
of 900/. at 3i per celiU per annum, for %i ytatT'a^d 67 
llays ?-^-v/ftr/wrr 99/. on 1 !</• 
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F.b. 




3J4 


3o6|2 75|24? 


214184 


184 


t?3 
1S1 


qa 


61 


90 


36s 


337 


306 


»?6 


'.»? 


qa. 


Mar. 


■iq 


38 


36 ^ 


334 


30+ 


a7i 1*3 


!.[£ 


'S' 


lao 


Apr. 
May 


90 


19 


3' 

61 


36? 


33q 


304 274 
334304 


2_43 
275 


2[2 


^82 


!(' 




lUC 


Si 


i° 


0( 


i4i'21? 


iK. 


";« 


June 
July 


181 


UO 


92] 6. 


3' 
61 


3651?^ 


304 


27) 


34J 


24£ 

271 


i82 

H3 


121 


Q' 


33+ 


iC4 


Hi 
304. 


Auj. 


212 


iBi 


'll 


122 


•»» 


61 y 


,6^ 


Sep,. 


i+, 


211 


,84 


1^3 


r2i 


92 62 


3' 


^6^ 


»t 


304 


*J4 
104 


Urt. 


371 


242 


414 


,8, 


'S3 


MS '«3 


_62 


3' 
61 


36< 


134 


Nov. 


304 


271 


MS 


B14 


-84 


3' 


365 


315 

le; 


Dec. 3,4 


303 


37;l344'ai4 


■63 >n 




9' 


fti 



The ule of tliis table i^ to -find (109 ma n y Aaiyt are con- 
>tained from any day uf one month te-tbc bow ^y of any 
other month 1 thus, to find hnw many days there are from 
the tothof Match to iheiethof OAobcrfi^Miiiig, I.tnok 
tn Aat cdtomti which has March m tb« tapi- find iailM jiny 
f^lcff has OAdber on the left hand, aflit iK-ibe }\xaAvkiei 
thrie w« liaa I fiai 114 for ttie anA*flr. 



Ouapodoi intcrcA iaihat inUrcl} w^ifb vt^ Uv^^H 

yifMllfidaori afenKt interaft rafteo ^ffgfth«raafi{mndp«)t 

thitf, if i9oJ^ be puta|lt.t9 ioteieftl^wjr «iu«^ af . }C3Ki 

■.' Mjii# at 



i^4 ^ S«QCft<4MM>ttl«*^ 

at fimple ahd compoand incercft, the interefl as it arifcs is 
added to the principal,, aiid their fu^ becomes a neW prin*- 
cipal; and the intereft,due upon this is called compound 

intcreft. 

Rule. Find, the amount of the giren principal and tho 
firft payment of intercft, By thc'ruWofSamplcantetWfc'Thcit 
tlu9 amount wiU fe the princii»rforthifT€Coo^ payment of 
intereft, which fccond payment of iotereft bang added to the 
]sk am6unt, forms a thhfdpiinciprfj :and fo on througl» all^he 
payments to the Jaft, always accoui^jii«;th^Uft amopnt thfe 
princ^l for the neat inteiefi. ;; » \ - , , '^''^.^ : 

Example u What is the anuwnl of i4oL -i^^ M jy^s 
at 5 per cent* per annum, compoand intcreft ? i 7 r^.; ; 

£* ^* ^* * ♦ ' i 

C40 10 6 firft ycgrr*s principal ' 

ay p 6 firft year's intereit ' 

567 10 6 fecond yearVprincipal-i 'J'J-.'-i; 
aS 7 .61 fecond year's intereft ; • 

595 i&- oi third ycart priflcipal '. i.i . i... . 
g0 tj; io| third yearns intereft . 

. ^a£ 13 1 1 fourth year's prinoLpal '^ - - 
31 i 8i fourth year's intercft ': , * 

656 19 7i fifth year's principal " " 

3a 16 iij fifth year's intcreft 

689 16 7 the Jnjwer* " ' . :, ' j ^ 
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After finding the firft year's inter^ ..by th^t foxcgping 
rule of' fimple intcreft, I add it to the principal ;. thus I bav« 
^6iL lOf. 6iL lor the fecond y/i^ar's principali the interefl of 
wiuchis 28/. is. 6id. and w^ich added to its principal |^ct 
595/. x8/« oid. for the third year's principal, to which is alfo 
added its intereft 29/. 151. 10}^. and the fum 625/. 13/. z id. 
forms a principal for the fourth year^ which is alfo added to 
its iiltereft 31/. 5/. %id. and' thfe fua '6^/. tt^^.yidiu the 
principal for the fifdi year,' which added tOihe^hft iaienft 
fivea JSiqf. 16*. 1d^ ifor the anfwer Te^nived.' . - . V , > 
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J^ z» Wh9t is the amouat of 500/. for 4j^ears,/at 5^ 
per cent, per annum, compound intereft ? — Jfi/l 6 10/, &f.. ^ji/, 
^ Q«» }. What is tj}c compouud.intercll of 4^0/. for^j. years/ 
at 4 per cent, per annum? — Anfvoer s^iL 9^. ic^/. ., . 
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.. Ini^q/l by Decimal Fr actions . / 

* t . '' •• i^ •: ••..•'. ^ ^. , ,./ . . 

•-: Simple intereft is alfo wrought by decimal fra^lons, '2$ 
well as bv whdlt ftpmbers. . . ■ ♦ 

:. R»/^,_Mu1tiplv the principal, the ratio, and the time tosrf' 

t1ier,» and tf>t^ibduft will be the intereft reqoired.* 

Ratio is the limDle intereft of .if, for i year at the Taie 
i^greecLupon^ thus the ratio 
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«• » . 



/* 



• ■ 

« » 



«<{ 






' */ ) 



2 ^ .02 • » . . 

,4; ■ . ' '. . -'O4 

•5' — ^^ — -^r- -^05 

si " ' ^ ' .'^StS ■' 

6.,. — ;rr- — .06 . 

6f ' ; . .065 • 

y «<■ » * I ' 1 I ■ ,07* 

'7i '>■ 'O7; 

8 ' III .08 
8| • . . • .085 

9 1^ .eg 

9i — 'O95 

1*9 — : •* 






The fra£UoD oppoiite each rate per cent, is the decimal of 
a pound, equal to the intereft of i/. for a year; it alfo fhews 
the decimal parts the intereft is of the principaL 

Thus, .05 of a pound is tlie intereft of a pound for one 
year at 5 per cent, being equal to u, ; it alfo ftiewsthat the 

intereft 
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iatereift of any principal for one year, at 5 per cenU is .o^ 
parts of the prindpal. 

Mxampli z. What is the intereft of 846/* 15/. for 3 years^ 
at 4 per cent per annuifi^ fimple intereft ? 

Principal 846.75 

Ratio >04 

Here for the xjj* in the 53.8700 

principal, I take the equivalent Number of years $ 

fraftion .75, as taught in Cafe , ^unds ioi.6ioo 

4 of reduction of decimal 



fraftionsj then multiplying SWIUaga 12^000 

the principal by the ratio, and -, ■ 

..A., . f Pence a.4C09 

the producr by the number of ^ 

yeare, 1 have iox.6160/. for Partliinw V.6000 

thcinteieft. • ■>"" ■ ^< ' 

Then I find the tahit 6t cM decinial .6100 in fliillings 
and/pence^ by the rule ih'Cale ii' of rfdu&loo of deciroabi 
and it produces 121. a|i/.4 tbui tb^^nfwer is 101/. i%s.%iJ. 

Qu. 2. What is the fi mpto iat treit of 254/. ijs. 6J. for $ 
years, at 4 per cent, per annum f^^ifi;^*- <o/. 19/. 6d, 

Qv. 5. What Is the (imple inteneft of 1760/. for sf yean^ 
at 3I per cent, per aoDum^-ii*^^^ 154A 

Compound intereft is aHb wrought by decimal fiadions* 

ItuU for which is^ to find the amount of iL for i year, at 
the given rate per cent. Thea. raife thp amount to fuch a 
power as 1^ eiprefled by the ftumher of years. Multiply^ 
Ihii power by the principal glveiT, and the prodoft will be 
the amount, from which if the principal is extracted tlic 
remainder will be the intereft. 

Example i. What is the compound jnterefi of 5aoli for 4 
yearS| at 4 per cent, per annum ? 



t.04 



Oil 8Mtt*iiDU>iii«. ^77 

1.08 16 the fecoxtfTpowcr 6t t^Of 
- J.04 - -- 



43a 64 ' ' 

10816 

1.X24864 the tlurd power of x.of 

1.04 

I la 4864 

1.16 9858 56 the fourth powcf of i^% 

> S ao the principal 

2339717120 

58 40 ^ 928 O 

608.3 A645 tao the whokf ankmot 
5a o ^ 

88^3 a64c lao Anfiott^ m iateicft reqmrci. 

I 

In this example I raife tile atmmnt ^ zIL for 1 yeafv 1^4* 
to the fourth power, and omltip^ring tiii^ poorer by the 
gao/. principal, thepixtdisdb 668:32645120 for the whole , 
amount of principal and intereft, aod ftbrra^iog theprind* 
pal therefrom, the nmnaiadtr k M.5«64JtiO or WU 4r. h%L 

S^u. s. What U th^amoUAt of 4(0/. fdf £ yoart^ a£ 4 per 
<ent per anniiai i*^Arf^ 547/* 9«> ioi^« 

Moft wfiiera on cortipMfMl \omA ^jlte tibtea to dife^rer 
at once th^ ^iothpoimd httereft ^ ^y fum Amt aay certain 
time, at dilFertnt rates per cetini I AoQ, tbcMibiic^ ^ Am 
to Clew the B»iMtr in Whidi tttefTXt cottSfrudccI* 
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Con^EMnenii Interefiy at sj per Cfen/l per Arnnm, calcutalei 

without the Lpjs of a Jingle FraBum, 

for Twenty YairL 






J^ 



Year i. £^ 

•035 
1ft 



3d 



1*055 



1.071225 



4i^ 

5* 

6th 

7th 
8tk 

loth 

12111 
'. ■ 

13th 



1.108717875. 
.0^1^8805125625 



«-»47§3iooo625 

O4oi633©5oai875' 



1. 1 8768 63056468 75 
.041569020697640625 



•0430*393^421058046875 



1.272279262766573^71875 . 
>fe44yt9774i 968^^8^ p;<<2 «? 



1 .3 1 6809036963403 7 503906 25 
.0460883162^3719131263671875 

l.j6i897353257it2Wii54Z96875 
.Q4770»4oy36 3i99>3QQ8s79 0089^3^S 



1.410598760621 1221825 1 iJ9746J{6ji5 
.04937095662i73927^3879;^904S968 75 . . 

M59^97»724286V45'896oii4i6992i875 

I .05'09894OT0iy>Q^5t^>»>4g4<94-7l^5^« 5r 

1.511068657^46361^0961^28515869140625 • /. 
..og288740Jjtfo7r226^348656998o554i992i875 

i.563956o6o353484aMiio«855i39245605468tr5 



i'.6i 86945 224658562 1563 J. I455o69ii9aox66oi56»5 » . 
*»5^f54?0^3^y049g^^o9C09274'9'72O58io54g875 

%^75««^3*>5iV*»'*5*7«ar35599655837:7it26tyi875 



T 



X4th 
I. 

•lUi 

II .oj;^93y^o9yf>ff5H'4A> 2^8*45987^43^ - 

i6thl X .73 3 9^60391$ 284868 24589473845641 72 1 67984008 7890625 
1 .o6c6895>i39399703886o63i584597460258794403O7<'7'<>yS 
17th 1.794675551222483863450195430239x81938634490966796875 

O628i3644292786935220753^9005^37i3<^785aao7i^3837g90^25 

18th 



i<»57489>9S5»5a7O79W70859i20»975533o6486698i506347^7<25 
.o65oi2X2i84303447795348oo69HO4X436<727034435a7>»»^79^875 



10th « 9«3'50»3»735*3O5»766a4339i895O79676722X37325859o698a4ix875 

I ■e<7287<4^'O754068468i85x87i63277886852748064O5o67443847^5^'^ l 
20thl I 98978886346584«;96 1 306 19 1061 140746540741 2x32^641^ a68o6640c ;|^ 



r« > 
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The foregoing tai)Ic (hews the amount of x/. principal, at 
3^ per cent, per annum, compoimd ititereft, for any number 
of years not exceeding so : thus, to find the* amount of ^/. 
for 1 5 years, I feek in the table in the firfl Hue of the fif« 
teenth year, and the anfwer is /* 1*675 3 48, ^^« equal to 
1/. 13/. 6d, ' . ', 

Though the table be formed only for 1 /• principal, yet 
queilions that concern x 6/. 100/. zobo/. or'aHy multipleof 
10, may be readily anfwered by it, by only removing th« 
decimal point as many places further, towards the right hand 
a^ the pounds principal contain cyphers : thus, to find the 
^moimt of xo/. for 15 years at i\ per cent. Compound inte- 
re(^, I place the decimal point one place farther towards the 
right hand, and the anfwer is ;f 16.753, &c. or 16/. 151* oj^. 
and for 100/. theanfwer is jf 167.5348, &C4or,i67/. toj. 8|</. 
byinfpeAion, &c. 



• The Cdn/iru6iion of the Table. 

The foregoing table, and alt c/thers of the fame nature^ 
are formed by multiplying th^ principal by the ratio, and the 
pmduft gives the fimple intereft for one year, which added to 
the principal, tfae fum is the amount or principal for the next 
year ; which is to be .again multiplied by the ratio, and the 
produ^ again added to the laft principal for a new principal, 
&c. : thus,' in the foregoing table, I tiultiply the principal t'L 
by .035, the ratio at 3I percent, and theprodu^ is ,035 
for the intereft for on* year, which adcied to its principal r/. 
is 1.035 ^^^ ^^^ fecond year's principal, which is again 
multiplied by the ratio, and the produft is .036225, which 
is again added to its principal T.035, ^"^ ^^^ ^^^ ^ *<^7 ^^^ j 
, for the principal for the third year, &c. 

In forming tables of compound intereil, it is fufficient, in 
general, if there be only three places of decimals, which w,ill 
give the anfwer to a farthing. 

Vol. I. Nn SECT. 
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OF miCOUlIT OR MEY9»nt0K 



Duc^vVT is that allownace which is xnsde Car the fay» 
inent^pf 9oy fum before it b due, according to a certain rate 
per cent* 

Pifcouni toKf be wrought either by whole nmoben or 
decimal ftad^opf . 

The prefent worth of any fum which it due ftnie time 
hence is that fum which if put to intereft for that time, at 
the fiime rate per cent will amount to the fum or debt dien 
due, whether ^ifitipipe^ be Smple or copopoiind. Difcount 
is wrought by the rule of three* 

£«^. As the amemit of ipo/. at the pvfo rate and 
llpdC is ^ t^ol. fo H the fum given to the prefent worth. 
Then (qbtrad the prefent worth from the given fiia% and 
the remainder is the difcoiiot required* 

Or, as the amount of looA at the g^ven rate and time^ is 
io fehe intemft of 190/. for that time, fo is the fjyttk fum^ te 
the difcount required- , 

Mj$419^ I. What is the diicount of 573/. jS^i due } yeais 
hencc^ et 4i per cent pcf 9imumfl fimpie intneft ? 



4/, 10/. 



t^ stdc«:-ffOLilrn«. 



1 





;f . J^. 


< 




. .4 10 




£' j« 


. i 


;^, X. 


113 ^0 


13 xo 


573 «S 


20 


AO 


20 



9279 



27«r 



>d«M 



"47J 
270 



B03250 

847,0)3098250(1364 

828 
681 

i47» 
1362 



X20$ 



.94 

4 

Atji^er 68/. 4x. io|i/« 14^ . 

Iq this .example, the amount of zoo/, for 3 years, 9t4<| 
percent, uma^e the fird number 20 the rule of three dlred, 
the intereft for the 100/. for that time, at that rate per ceat. 
is the fecond number ; and the gfven fum^ whofe difcount it 
required, is the third number ; and the fourth number is the 
anfwer.-«68/. 4/. lold. 

Dytouni by Decin/uds. 

ttxtle. As the amount of lA ff^r the .^veo lio^, at the 

^yenrate, is .to 1IA9 is the intcreft of thc^ debt far the iiuae 

,^tune to the difeouiit required. ^ ' 

EMmnfk u Whst 19 th^dlfcoifat ef $73/. ip. due 3 ytsH 

tMjMe, «f 4| pec eent. per arnirnn ? . 

» N n 2 As 



%%Z OF. STOCK*HOI.DINO. 

As 1. 13s is to I foU 77«4S^^S 



i.i3S)77-4S6^S(6^-*43 
68 lo 



9 3S6 
q 080 



276a 
• 2270 

4^40 
3850 
3405 

44- 1; 

68.243, equal to 68/, 4/, loj^. the Jn/hctr^ 

Id this example, I find the amount of li. for the given 
time, at the given rate per cent, which is J. 13 5, and the 
iQtereft of the debt for the given time, at the giveri rate per 
cent, is 77.45625, I therefore divide this intercft of the debt 
by the amoant {as it is the fecond number of the rule), and 
the quotient is 63.243, or 68/. 4^. io{^. 

Qu. 2, What is thedifcount of 1401/. 12/. for 10 months, 

^t 31 per cei^t. per-annunxr— i^;;/* 43^' t6s, iiJ* 

Q«. 3« What is the prefent worth of 75/. due 15 months 
hence, at 5 percent, peranniim, fimple intereii ? — Jmfmer 
70/. iis,<)d* , 

Q«. 4. What Is the prefent worth of 120/. ; joi. payable at 
3 months hence, 50/. at 5 months, and the refl at 8 months, 
difcount at 6 per cent, jyr annum }'^Anf. 1 17/. 5/. 5^/. * 

' Queftiont 






' '* DifGOum is that alkmance required for {^yifig a debt before it , 
becomes due, and is founded apoxr this fup|)0gtion, that the debtor 
paying a fim of money before it is due, lofcs that imereft which the 
•nioneywoQldcttherwife gaiii hrtn frwn the time of paying it till it is 
.4iie, and c«Df«qiiently tb« creditor ha»9»mt advantage ; therefore it is 
plain, that thekeaem ftocn difchar^pAg the delK before it is dae« by a 
prefent payifMot, fh^nildbetbe^&Rieas emp%ingth0 whole fan at 
intereft till it bccoiaes due ; for if the di(coa|it be put oat to intcKftf^r 

the 






» » " "j »' 



Qmc/^k^'i^ coTicermng the Imyingund felling of St6ck. 
Example i. ... Wbap' is ibc purch^fe of afcao/.- lo/. Bank 
ftgckj otio5'4l«rcent. ? . . . .»• -:- 

^ • - S» dm; , " . 7 • . 7 
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the given time, its amount will be the uitqr^ft of, the whcdedebt.£^ 
the fame time. 

In the methoS of difcotmting bills bankers commit a great error, for 
they reckon thq intereftrof the Turn drawn for from the time the bill is 
difcounted till, ir becomes due, incltsding the days of grace';- thus they 
take the intcreft inftead of the difcount, and make it more than U 
fhould be. 

To make this more plain :-^A had a bond of zoeo/. due i year henoc, 
which he offers to B to difcount for him at 5 per cent. ; B, in imitation 
of ^e cuilom of .bankers, afked A50/. to difaount the bill ; but, fays A> 
50/. is the intereft of loodA for 1 year, at 5 per cent, therefore who 
is to have the interefl of the 50/. you or I ? If yoi) will return me the 
intereid for the 50/. which is 2/. lOf. I will a^ree to ^our terms. A 
added farther. If you wilt give me as much money for my bond as 
with the intereft will makeup xooo/. at the year's end, I will deal with 
you— otherwife not \ to which B agreed, and A calculated the intereft 
thus : as [.05 is to i/. fo is 1000/. to 47^1 9 or 47/. i%s. j^, which i^ ' 
the difcount^ and which fubtra^ied from zooo/. leaves 952/. 71. 7|</. the 
prefent worth. — ^Thus B got all the money he ought to have ; for if B 
lends out the difcount at 5 per ctnt. it will bring him juft 2/. ys, y^J, 
and the amount will be juft 50/. at the yearns end, and fuppoiing A 
put out the 952/. 7/. jIJ. at 5 per cent, it will juft bring in 47/. i zs, 4^^. 
the money paid in hand to B, and he would have his xooo/. entire at 
the year's end. ^ , .:?"'.'. 

But for goods bought or fold, when payment is made in ready money, 
without any regard to fime, one year's intereft of the fum is generally 
' 'efteemed the difcount. 

/ Here it muftbe noted, that in compound intereft, if the inteieft be 
paid half-yearly, it incrcafes the amount to fomewhat more than when 
paid annually ; and alfo if the difcount be fubtra^d every half year, it 
- makes the reveriioit fomewhai lefs than wbrn computed annually. 

Queftion^ 



/ 






Q$f fUoiM «# tbii utiire are refolved by the tule ot pnc* 
4ioe; thus, io the fecegoing example^ I take thepnadpal 
llim of 9»2o/. xoj. for the price of the Buik.ilock, at looL 
per cent, a^d for the other 5 per cent«, in the price of the 
flooks, I take a twentieth part of the above fum i z i/. or. 6ii^ 
and for the reasainuifvl per cent. I take a tenth part of the 
5/. line, which is iiLas. olJ^i and tbefe three lines added 
together is the anfwer. 
Qtf. 2»T^atis the'piircbafeof i^y^i* lor. India ilock^ at 

^. 3. What is the purchafe of 1&J3/. 4/* Bank annuities^ 
at 89! per cent. ?— wf»/I 1459^ 13^ Si^ 

J^tf. 4* What is the purcbaie of 4109/1 xjj. in the 5 per 
cent* coniplidated Bank anaintics» at 5j| pet eenc.?-*^.^#is<^ 
2265/. 81. 3^4/. 
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CHAP. VI. 
Or MERCHANTS ACCOUNTS. 



SECT. I. 



or llOOK-KEEPINO THE ITALIAN yfTAT} OR, BT 

DODBLE ENTRY. 

X HERE are fereral books ufed by mercantile men, of 
which the principal are the wafie-hooki the Jjufnal^ and tbc 
h4^fr. Thefe books are generally ufcd by all men of 

bufinefs; 



♦ 



bufinefs ; I fliajl therefore give an example of the ufe of eadf ' 
ci tfaet». 



(• * 



. Of the Wafte^Book. 

This book, by fome called the diij^ook^ is uled to \QOte 
down whatever occurs in the way of trade^ as buying, fellings 
paying, receiving, delivering, &c. &c. without omitting any. - 
one thing. 

This book has one marginal line on the left bind, and 
three lines for pounds, fliiilings, and pence, oii the right 
hand ; the day of the montli and the date of the year are 
in&rted in the middle of the page* 

Of the Jmrnat 

Every tUog whieh is writieo in t|le «l^afte-bo«k trmH be 

tranfcribed into the journal in tbe pnopcr ntfivanliie teffM* 
and in a fairer hand ; and every article is to be fet down 
according to the order of time^ without any intermjffioo^ to 
make the book of more validity in cafe of aDyconthoverfy or 
4lifpute» ' , . t 

In this book every ardcle bought or &\d h diittngurfl^pi^ 
,by the naiuie of debtor or creditor, and to this book recouf fe 
muft be bad for Cbe> porticularBof any account 

In the journal the day of the montit is alfo fhtei in the 
middle of the page; it is rqled with three Une$, for pouniU^ 
(hilliegs and pence, as the wafie*JbQ€^ i$, and onc^f^Klfolie• 
tillDes two manual lines oo the left handy.to !«%«> ^he 
ledger. ' ' v 

Of ihi Liiger. 

!Si(ery atiicie is polM it^o t^ book fihqm tlie jounial, 
bi|t in flior^ ib one line \ tvtXY left-band p^e of thii bcfok 
ia called the deBtor pajge^ and ca^ nfjffA»»A, ffff the 

4 
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creditor. Every debtor page mu<l have a creditor page oi 
the fame number ; thus, the articles or perfons which arfe 
called the debtors (in the mercantile phrafe) mud be entered 
on a page of the fame number with thofi? called the cre- 
ditors. 

The day of the month, in this book, is fet in a narrow 
Column on the left hand ; at the top of each page is the 
name, the place of refideuce, and the year of our Lord. 

I {hall give a few , examples of the ufe of each of thefe 
books ; but it muft fir ft be obferved, that in the wafle book 
every article is written down in ordinary plain language, and 
entering the fame articles into the journal is nothing more 
tli^n the fetting them down in the mercantile phrafe, diftin- 
^uifhing each perfon or article by the name of debtor or 
creditor, for which the following rule muft be ftriflly ob- 
ferved : 

All thingf received, or the receiver, are debtors to tlie 
delivered, or the deliverer. 



Examples of the Ufe of the Wdfte^Booh 

April 2d, 1808. £,. 

Bought of Henry Smith, of Cheapfide, 100 yards 

oflrifh linen, at 2j. 6d. per yard, to be paid 

in 3* months — — — . 

Sold to JohiS Jones, 20 yards of brood cloth, at 
• . i8i. per y^rd, to be paid in 6 months -** 

'Bought of William Williams, i cwt. 

of fugar, at I /. 1 8 J. per cwt. r 18 

Bought of John Edwards, 6olb. of 

^j^^^5j.;per.ib# . • — . . . 15 p 



^ f 



i 



*» 



Journal Entry. 

/Aprilftd, 1808. 

Irilh linen debtor to Henry Smith, 12/. los, for 

.. loo^yards, at^^. td. per yard^ to be paid in 5 

. months . — — -^ 

Jofni Jones debtor to broad cloth for 20 yarfls, 

liiS/.pcfyaidi to pay in'6 months '^ 



12 



t8 



x6 



f. 



10 o 



0{ 



18 



12 



x8 



10 



liibon 



ST 
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Lifoon 



J Lifbon fiigar de\3(tor ti .' Wnilalir Willfcraif for 
icwt. at,i/. i>8ji^cr aw J. "^ * . /*^ 

4 Grecni tcai debtor to Jdiih Edwards folP 6olb. 

I • 
In the firflj of tkefc examples 1 makeTr lUi'finen the debtor, 



/• 



-'Sl 



[0 



d.\ 



o! 



t 



t. 



as tbatJSr$he;article received, and Hc)»ry.Sn\ilft trpdXtbr,'^s 



he i:5 ThejdtHvcrmr. 






In jth<^ fecond example John ^n^ % tlie<!^btor, as he is 

the rdceiirer, an^^foaki d9fhth« creditor. . Tbfe Ariae ilA'y ! 

be obt^Vediain thfc irthcf fixamples wfiifJi fnlloir*. — ^..— « . 

Thlis an cKperienced perfoft fti»y ]^epp.%T journal without 

a wa(te-l^o^ as.^h?y'bo*j6Tij)i>rt.AH?f&tl^ i .' m LicM 

FtliiillJcljowever, givctrfcw more examples of etfch I l«d 



fir^ tlie i^rm f)( an inventory, a$ ^^S^^H^\¥itf ^ taken down 
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;*f rrh:.ii'^lP!if/ie'»Book. 
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f ^.i^ 



rJ • 



yft 









[ , ^ London, January rft,'^i8oB. - 

An hiventory of all th&fpqoeyi goo^Sf.au4(debts,.bel0pf; 
ing to wie, A% B. of London, merchant : viz. ' 

In Canary winie , * • -*-^ " '. 117,4. 9 ^o t « 

fnr French brandy — - - - 526 13 .3 

In Florence oil — 234 o o 
In 1000 ells of Irifh linen at 2s» 4^. 

per ell — — ij6 13 4 
Due from John Smith, by note of 

hand -«- — 50 o o 



T-',n\ 



HI 



6292 



January 20, i8c8. 

Received from Benjamin Hughes, in Jamaica, 50 
puncheons of rum, at 18/. per puncheon, to 
J3^'.,ia 6 months ' — — ^ 

Vol. I. O o 
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. . January 30, 1808. 

Bbiieht of Hcnrv Jones. 20 yarcb of 
J t rpid ciptfl, at 1 7/^ 6</. per yard ^17, ^^o 

Boi ihlao yard? o^ fcrec, at ^s/U . 
' Fy yy^» ^^ P*y "^ 6.rgonth$ ^ . 3. fQ{ *^ 



/. 



i 

I 

o . 



February 3^ 1808. 

Sold to. Henry Brown zq g^Uotis of rum, at 8j. 
■''t)tfr'igaifcfl, !ri 5'm6'rtth5 



1 ■ » • • 



s 



I or® 



• t 



•a"*" 



• f 



F^bni^.4, 2808. j . 

IUc«vf^jrf.©eor^e Joftfi.ioo/. ip/, .<lMfi,|ip!W 
bonds — . -^ .*— 



100 



.j^ 



10 



March 4, 1808. ' 

Paid to Thomas WiUiamibn $0/. due by note of 
my hand ' . — . -rr - 



5P 



/ 4. 



' March's, 1808. 

Bought of John Edwards 2 i^pes of Madeira, at 
30/. per pipe, to pay in $ months — 



60 



J I 



March 6, i8o8. 

Sold to Henry WilUams 4jo. gallons of >hrandy, at 
12/^ per fi;alIon« to pay in 6 months — 



24 



o 



*' 



Maj'cfi.6^ 1 8^5, 

Bought of John Thomas 12 puncheons of Hoi* 
lllids, kt i$/. p^ptindifonV to -b^ '|Sald in 9 
months -r— ' ,■ • •^— • . nim: • *-— 



180 



01 o 



Mar9h 6, i8o8. 

Bought 2 pi^s of muflin, at 4/. per pieces for 
rfady money •»« -- -?- — 






8 o 



JoMrmh 



MrsE 
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iriveutttty, &<f. London, January i, i8o&. 



r- 



I 



Sundry accounts DrT toifock i ;f 62q2 - 1 5 

Cafh ^ — • 4aJo 5 o 

Canary wiqe ^ ^— 1124 9 'O 

French brandy . — J5i6 13 3 

Florence oil , r— ... — '»a4 o o 
1000 elis of Irini. linen, at 2j« ^. 

pereli . — , — 116 13 4 

Note of liand of John Smith go. o o 



J. 



J. 



629a 



r 1 ■ ■ - I -1 ' ' ' ' — ^^— ^-^^— ^-^— ^— 

January 20|. i8o8« 
Rum Dr. to Benjamin Hu^hes^ in Jamaica^ for 
50 puncheolis, ^t iS/. per puncheon, to pay in 
6 months ... — -*- - ^- 



_5 



900 



to 



JanjUary 30, 1808. 
Sundries pr. to Henry Jonesj viz. 
Broad cloth, for 26 yards, at 1 71. 6//. 

per yard ' ^— — /i? i© 

Sei^ge, fbr.£0 yards, at 3/* 6^. per 

yrfrd^ to pay in 6 months — .3.. 10 



«r 



ft 



-o 



1 X 

7T 



Februaty 3, 1808. ^ 
H^nry Brown Dr. to rum, for 20 gallons, at Zs, 
per j^allon. to pay in 3 moQths - 



'8' 



o. o 






February 4,, 1 8<>8. , 

Cafh Dr. to George jone^ for 100/. los, di|( 
upon hoods . 



100 'lO 



iMarch!^ j8oi. 'J^ T 

Thomas Williamfon Dr. to cafh, for 50/. due by 
note of hand . ',; — . — .. -t- 



H 



Madeira Dr. to jiithn £<ltrards, for 2 pipes, ^t 
30A per pipe, -tdrpay in ^ months - — 



i? 



« 



M^rcb 6, i»o^. 
Henry Williams Dr. to brandy, for 4Q.gaIlon<j 
ar X2jf. per gnUon, t(i«paV in 6 montlia » 



60 



■rt 



« 



rsr 



24 



6 



March 4, r8ob' 

Hollands Dr. to John Thomas, for !2 puncheons, 

to pay in o mo^fttf .. '.. "t ^^ 



6 



iSo 



*o 



« 



March b, r8o8.: 
Muflii) Dr. CO caih^, foe a pi«c«$, at 4/. per 'piece 
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'-Evsfy- Article io the joHfnf^l k poised -tnto-tke -ledger,^ «kI 



ti jofe pcf f ong or tbmgf to y bich the o t he r fxtUy is faitHa Jje 
debtor areehterodon the debtor fide, or left-hand page, with 
the word Ti ; and tbofc pei-fous or thi ngs belongings JL^^^^Jl 
fajmc accc^unr, to which ; the other party js feid to i)e 
cfeditofy h« -cntiered ^oit t$c 'rg;ht-hand fide, or creditor 
pag^, witb the wor^ Sy^ ^a^ floaj^ be ieca^ iq the fbregomg 
ffiaipples. I :- 1 :- :' J 

'. The figjuits ill thcnarrdw, ^lumb in tlft ledger after the 
day of the ipontib,' both on, the^debtor and qre^itbr (ide. IheW' , 
' \v;hat pages in tlie jburnar the ' entrids are j^keh "from ; a^ 
tlie letter R m thefexolgmns £8[nifies the femlinder oii t!ift. 
b^lai)ce;of that , liarjiicugiif acf^ourp. Thog? fijjgres in, tjitsi 
nslrrbw i^olunui pa ttie (^btdr iidej before f|i^ ttiOi^eyj Ai^iifr 
in vBJiat page of the ledger t?h^ entry dandg orilthe creditor 
fide'i and the figured in the like column oiktthtf'cntditor fide 
iliew what page of the ledger the entry ftand^ In on the*;, 
debcir fide. :* C : . I '-? r '* 

*E»ciri!hrt)tor page «f-~the ledger mv^^^ be^rwtgberfd tbfr-* 
fam^ as tijat payt jof th e Ifdge r wh|rgc th e ci e dituii to , the" 
fame accoi|»nts" a^CjgnTered:^ "-;, *j| o , ;^ J ;">-* 

STht fntall Jg^is at rhr hcginningi of t^ach jowrnal enhy. 
jth^w 
upper 

"t^ i If-:^ I .1 ; 

Thefe tlirie b[)ok)( are )r noay bi ufed by ei^ry ihan 
of ibufiuefsl in a iy jftie v< hatcyer, a| well a^ by tbc nUf- 
chanfc I . I ., . .. • r n 

Tfiere are fev ;ral%oth^r books ufed by merchants,! its-' 
follows: : ! i p .... •' , I ■-' -;^ 

Firil, the deht-^o^Jt^. in M'picHfis entered the day merecm " , 
(ill fums become |lu£/^.wHet{ier |io be paid or to b^ received, 
by bills of e^|aAge,:iiotssJ bojjds,.. a:c. that by (fonipaiEi^ ; 
receipts and-»|^ymenti,'togetner„ provifion may be made ui — 
time. 



r,i9. what p«;g^of^ej led|etfiTdh -entry irpQfterf^. the - 
5 figm[e fliews^^lhe-^^lor (id<^ ;^r|d the lower -ligufejtlie*^ 
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leconi 



OP JASSCaAKTS ACCOUNTS. 



Soroad, the c^^^iook^ li^iiclris mkd and p^ like the 
kdgar, wbcreiii s^l ractipts of^ moqey are eotered on thi^ 
lefc-hatid foiioi and all paynieotsx>& the ffiglii, with the dajn 
of the month (the yoar being fet on the top of the page), 
for whofe account theTnbney W^steceived or paid; and the 
total d^hft or credit on each^fide is nftiaHj once a mohth 
polled into the ledger lo th^ account of cafli therein, with 
referebces in the cafh^book to the'fe\'eral folios in the ledger. 

Third, the itnidiee'iooiky or book o^ fa{t6riesy wherein are 
copied all inToicies of goods (hipped/ and alfb of goods re- 
crived from' abroad, which tnufit always be entered on* the 
left-hand fide^ leaving the right-hand iide blank ; and on the 
advice of the fsde of gpodt ixrbich arefeiit abroad, * and atfoi 
on the fale of goods received from abroad ; which are to be 
tniferrf bn the blank or right fide. The ufe of this book 
h, to five the journal firoth any^erafin-e^, wfa!6hwovId be 
tmavbldable in taking invoices of the feveral goock received,* 
fent^ orfold; » " - * 

Fbuidi^ the rfi»iy4f-iwri,' wherein arfe given receipts for 
noney paid: the receipt to 1)e given "by rhfe*^ receiver; for 
wbofeliccdunt or ufe, or for ^bat itis received ; ^nd the day 
of the month, and date of the year. 

t'ilth, the iod tf ihargts of mtrchtndift^ wherein are 
entered ail thech^es^ind'expenfes of any gcnkls bought,- 
ibid, received, or (hipped j;fuch as porterage/ wharfage, 
ifirafehoufe-room^ &c. &c. ^ the whole account* is once a 
month transferred into the talh-book, on the cretHtor fide, 
with references to the book of charges; and the fame in the 
debtor fide on the fame account in the ledger. 

Sixth, the AmJ of hv/Md expenfes^ wherein are entered 
the charges of what is expefnded in houfekeeping, fuch as 
apparel, houfe-reiit, fervants' wagofs, pocket expenfes, vic- 
tuals, &c. &c. : this is once a month' fummed up, and carried 
to the ca(h-!^k. 

Seventh, the////^-^wl, which contains copies of all letters 
ff nt or received from abroad, and alfo inland betters. 
•Vol. I. Pp Laftly, 



, ' ■'-'■^ 



aojS or uBitfiHAira jsasaomTaj 

^' ■ L'!l II ■ i I li . ',1 . ■ ■, ■ I" I I I ! I -I'L 

Xaffly;.tbe;2oeror'flM»ofi«»i6nMo^ wlifBem ai;it bfiexled 
afeirathitQacstirf tn^tlirlirlpioi latm^rjv and:Qfifrciltt£i 

The pFiocipa} rute ia bo#i*l(ef]2|uig: ba; ^^^idf. b^^ 
deHvered» ijoktbe hegipoiogof. t^s Ic^ou^ t'o^ T^^oaki^aU 
things reoeived or the cf ceiv^- ^^^ ^' *bq deltvi^ op the 
deliveKKS* But I ihaU ^<is^ ^ ai<^jr cttlev whic^may 
ffixvctp. e9(emi0y tbn^ foregpiog Jfule more fu)i^ « 

. Firiitf 'JificA is, def(tmr to . prtff, M^d^kfs. for ^ cooni^ receiyed 
apd Qotbing ^iven. /or k i a«r tbq profitof every coNmoditj^iit 
\he. tiadc, l^gs^:ks left,, rnonfj; ifeqclved wuk aa. apprcntipc, 

P^ ca;9/rii^ credhiff^ fy fifffy j^md^ l^Sj &)f> all pmfg, paid 
V)d oothipgrec^ved for.it;;.9$.^lM;.4ffc«uat of i^qne^j^ro^ved 
before ducilpjU of goods uiUAl^i^l^i^ bJr^cpdAo^|albat&< 
■aent by compofition, hopfehold expenfes^ &^^9i ^S ^5r 

fiepoftdlj^ fjE^;. jjiO[ney reccjiypd ^|ke ckfli.dfbtufjtorthe 

pa^ty ttot^pi^d.}^ afld xhe.par;gr ^edit<v.>y-,^- . ; -. 
. TWrfIlj^/or«iu>n^ pai^iwaJkethe-rec^^^ cJc;fc^torta5;a^, 
and ca(h creditor by the party*,' , , .^ 

FotffJhl/tifot goods. hpugjit, fofy. ready fxiftn^jiij^k^^he 
§oQds, debtor to calhj. ^nd- cafU^ciiediroc by. tl^CjjpQds. ^ , 

Fiith^, for goods fold fprreaji^^moncy^al^c^fl^del^ 
to the, goods, and goods creditor by.«afb* . . . ^ 

Sixthly^ gpods boilght oijrccedit^, rpuhtt tl^ gpoj^ d^bxoi: 
to tbe feller^ and the feller otfi^oM b^ the g^od^^. 

Seventhly, goods fold upoa crcdft juft.thaxpRUraiy^. that 
»> thcpetfoa ^ho buys then? c»wll bedebtcH^^^tb^^gpods^ 
and the goods creditor by the party* , 

Eighthly, for goods bought part fox rea.d^ moncjr and. the 
ceil on. credit; firfl make thegpods debtor to tkc party for 
the whole ; fecon^iy, make the party debtor to .ca^b iqt the 
money paid him. in part of tbcfergoodsi suod ca^i creditor by 
the party.. , " j , 

,4, ^ ^Niwt»ily, 



Ninthly, for goods fold part for ready money and the 
reft on qredit ; £r(l make the party debtor to the goods fox 
the whole^ and the goods creditor \ fecondly, make cafli 
AArtof to^^ party ftw the motiey ttcchred t)f him in '»part' Jf 
tbefe goods, tiiii the "ptify ^r«*tdh 

Tenthly, when difcpunt is allowed for money paid before 
It IS due, make the party wno receives the money debtor to 
cafli for .fo much as is paid him, and ftock debtor to prolh 
an3 lots Tor the difcount. 



To remove an Account ftdl written io anotlier Solio. 

Firft, if the ifebtor fide be more thati the creditor, mjrt* 
the old account creditor by the new; bat If thetjredkorlide 
'be more than the dd)for, make the olil account debtor to 
the new, and the new accDtfiit creditor by thfc t)ld for the 
remaining fuiti. , 

Secondly, in an accbufit of cbmpany, 'wherein there k 
)>boal more received of at^oth^ than his ftock amounts to, 
as much muft be added to the debtor fide as there is placed 
on the cteditbr fide, in order that in the new account there 
may be as much debit as was put in, and as mach credit as 
U'is received. 

Thirdly, in all accounts of merchandife, the gain vr Idfs 
innft tit mered beiPort the old account is made creditor by 
thetiew, and the new debtor to the old. 



To Tfolanee or clear an Account whenfuJi written. 

Find the fum of the debtor and creditdr fide> and Aie 
d iffe w no c -place to its o ppofit c: thus, if the -creditor ^de 
exceed the debtor, then the line is to be written in tl^ old 
aconunt.to balapce on the debtor fide, to anfwer the line on 
the creditor fide in the new account. 

Pp a iHow 
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How to balanee the Account at the Year^ End^ (tnd 
tfierely to know the State of Affairs. 

Firft, even the account of cafh, and bear the nett remainder 
to balance debtor. 

Secondly, find the value of all goods bought and ibid ; and 
for goods bought which renaain unfold, value them at prime 
coft, and bear the nett remainder to balance debtor. 

Thirdly, find what all the gobds coft which are bought, 
and alfo how much they were fold for, and bear the nett 
gain or loft to the accqunt of {MroBt and lofs. 

Fourthly, even all perfonal accounts with your debtors 
and creditors in the order in which they are written down, 
and bear the nett remainder to balance, &c. 

Fifthly, even all voyages and factors accounts wbercia 
there is either ^in or lofs, and bear the nett gain or lofs to 
the account of profit and iofsj^ and the goods unfold to 
balance. 

Sixthly, even the account of pro6t and lofs, and bear the 
nett reinaindcr to fiock^ 

Seventhly, even the flock, and bear the nett remainder to 
balance creditor. 

Lailly, find the fum of both tho debtor and creditor fides 
of the balance, and if they be both alike the account has 
been kept truly, othcrwife not. 

If the debtor and creditor fides of the balance be not both 
alike there is.an error, which mufl be found by pricking over 
the books again, to fee whether every debtor and creditor is 
entered in the ledger *, 






♦ Pricking over the books is comparing every article of the journal 
with the fame in the ledger, and marlnng H thus fi and en the hwtiA 

ezamination thvi ^> &c.- 
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The Form of ,<m Imioice, . 
■ March6, i8«8. 
invoice of looqrs of wbrat in £icks^ flilpped on board rbe 
good fiiipKeptune, William Bfowne iriilter, and Conligtied' 
to Henry Jones of Jamaica, fw theiccountaad rifliof JoEIb 
Datton and Thoous Edwafdi of London, merchantt, aurkcd 
and numtKFcd as per margin: 

" -■ ■ ■■■.-. C'-'i- 

looqn. of wheat, at isi. perqusitcr. 
AD W zoo fecks, at u. eac5 — 

BO Meterage — — 

Porterage, at u. f>d. fer q^aner 
No. I Cartage — — 

to 100 [Lighterage — — ■ 

[Freight at at. per qsarter -»- 

98 « 
The coiHmiffion on 98/. 8*. 4^. at i per cent 019 



TheFormofaSitl^LaAig. 

Shipped by the grace of God, in good order and vftAi con- 
Sttioned) by Henry Willtams'qf London, mercliant, in and 
upon tbc good Ibip called the Mcrcnry-of London, whereof 
is mailer under God for this prefent voyage John Dickfiui 
of London, mariner, aad now ridiiig at anchor in the poit 
of London, and by God's grace bound for Antigua; to Ikf , 

One bale of IHOi linen, and one bale of men's 

A D flioes, and fire hundred pair of filk ftdckings. 

No. 3, 4, 7. contents. Sec. as per invoice, being marked And 

numbered ai^r mat^, and are to bsdtSlvati 
-in the like good ordrr at iM afbrefaid place /Amigua), tha 
'danger of the fea only excepted, unto Mr. Edwar^ Brawn, 
merchant there, or to his aiEgos, he or they paying freight 
for tile fud goods, three, i^eces ftf right pfi cwt. with prim^ 
and averse accullumed. In tritnefs whereof, the itiafier or 
purfer 



3«*\ 



Of snmoaAim! aqoovkts. 



purfer of the faid (hip hath affirmed to three bills of lading, 
all of this tenour and date, one of which tfiree bills being 
accompiilhed the oih^ two 1o ^and void ; "knd fo God fend 
the good fhip to her defiivipqtt in ftifety. Amen, , 
, Dated ia. London^ the 6th of ^March xSoS, infide and 
qontehts uxiiu:u>wn'to . . . ^ 5^ Dieiyu. ^ 



■: > 



• 



Ah Account of a Sale. 

London, March 6th, x8o8. 

Aecbuiit ofa Taf^. ol? twothouiand tour bundfed yiris 
•f loiii&ii^ 4wothouiaiid two -hundred yards. t)f ^ulityi, th^o 
hb^flMads-of rum, Bve*felrtitf ^gar, ^and 'five-hnnldred p4r 
df ic'dttbn^pckings^eceived Jrom on board tbelli^'Mai:ia» 
Qa|$taki Thomas Jaacs ccftmQiapd^i- foracQO«c(t<i|i Edward 
WiUs oF^ Jamaica, merchant, is debtor 



• '> 



1 i 



* *» 



Topdttcfage of ditto — 

o commiffion of fales — * 

o ftorage, «t.l^ ^^. 
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To tbe nfKtpr^^^ M^dHs excepM. • / ,^^^P 
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Ferrootrt Gf. « 

By two thoulTand Tour buadred yards of nui^in, 

at ii. p'er'yarci — "^ i^ •^li20 

By two IhouTatid twh -htiftdt^d yards 'of dJrftity; * 

Md;<Hel)rjrfiratt, at.TV4ei/.ipefyiird > — 128 

Bytwoihofftieadsef rttaV4U^oJlperbjpg(^«id qp 
By ttenry Jones, for 5 cwt. of fugar, at i/. ioj» 

•pencwt' -». — j^-' y 

9f iMntf Wiiliatvni <fer ^re^hiffidi^ f^W of 

CQttoaApckin^s, a( 1 j;* 61^. per pek , ^^ ^'^u> 



8 
o 



6 

.0 

10 



33? 



4 

6 



.-I 

o 

8 
o 



o 
8 



Moft 






Mod writers on mei:c.b%n$s accounts gjve ii variety of 
examples and rules, tp infonn ^he learner hoi|^ to flate the 
feveral articles according to debtor and credftor; but Ae 
fefttgcnng>cxaiiipk% and/a &i&iitte«iim«%9^tjif;f6f^nilif;^es 

i will be 6A€imt:{^^f^y^of^imr^Q9igsiQij^ 
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,Cpuc^rnin£f the Exporting Qni Importing (^''0o6ds» "' 

Qoods to be exported mud have a bill;^ . «P^ Vi 
following form : — 

In the Maria, Cay(aia T^^^P^^s Jpn,e|^ for Jamaica, 

JoknSmfi. 
iTwO'tibouiand fbur buodred yi^rdsi oi iQU0if^ « 
. . Two thoufaJadtwo biisdDoil.yarfU of Sim%Yf» : , , 
TwohogOiea^-of cuittk.' . 
FivecMr».rof fugae.. 
. ' 4Ft««^ hundisd pair o£h.cpH0n A9<dup j^ r' - -._.;;. • 

, ThewTOiill bte feyeaof: thcfe feills. one of whicft raiift be 
Sn words at length, the others may be in %ures ; thefe bill^ 
v^ eQteu:«d into boaks by the. Citerks of the Cufioci) H6ufe. 
When fome goods pay cuHom and otbq's do, not,, there 
m& be twQ^ntries maUe, one fpr thoib whicH pay QuflQmy 
and the other for thofe which, do not pay. 

Importing Goods. 

' Wh^ goods are labe landed, ftooiaiiji Oito;^ amSv^/thc 
entry-book of the Cuftom Houfe.flMiA W. fiwfiriu^ t^ iM 
1^ iMNncs/of «fi|e fkip and tba captain^ a^ tib th|[^ lV9I|ert 
that are to attend the landing of the goods, &c , 

;- .: -• : ' . . .• ' \ .' 

*• • • ■ » # 

. In tl^e Maria,. Captain THomaS Jones,^ frotn Jamaittl^ ' ' 

Efty hogfheads of fugar* . 
Twenty bags of coitcrti. ' ' 

•■'•fottf 
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Forty hogiheads of rum.- 
Twenty bales of tauflin, &c. 

' Of tbefe bHIs of entry fhwanis there rmift;be right r oae 
«l which ntif! be^xpreflM in wbrds at length ; this mM& bp. 
figned by the perfon in whofe name the goods are entered, 
with the mark, in the margin : then the cufloms and the fee 
for entry being paid, the land-waiter will ^rant a warrant for 
luid^^'tlKgbONls^ 

Of Tare and Treit 

m 

Tare atid tfett are mi6^ for noaking a dedo£Hon from the^ 
Talue of any j|oods which 9iti fold by wdght. 

Tare is that allowance which is noade to the buyer for the 
box, barrel, bag, See. which contains the goods ^^ is either 
fo much per boir^ barret, bag, iec at £o much per cwt or 
at fo much .in the grofs weight* 

Trett is an allowance of 41b, in every 1041b. for wafie^ 
duft, &c. 

CTo^ is an allowance made to the buyer after tare and tttit 
are deduced, and is genei^IIy 2lb. in erery 3cwt. 

Grofi iDel^^ is the whole weight of the goods at Rrtt, 
together with the box, barrel, bag, &c. 

Suttle is when a part only of the allowance is deduced, as 
the tare or the trett. ' 

^ Ntti ioSi^^ is the weight that remai^is alter all thefi^re* 
{ofng^deda^ioni are made. 

^ Citfe u * When the tare is at fo much per box, barreli 
bag, &c, . > - 

Rule» Multiply the number of boxes, barrels, bags, &c» 
by the rat0]Het:tu:e^^ and' GAiir^thf product from the groft 
wc^t, and the remainder will be the futtle. 

Example i. What is the nett weight of 20 hogfiieaA of 
tobacco, each weighing 4cwt, aqrs. iolb. at 8olb, per hogf« 
'l\ca4tarc? 
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GwU frt, lb» 

20 hhds. The weight of 'each hhd. 4 a so 

80 lb. tare c 

1^00 or i4cwt. iqr. 41b. tare 113 1 16 

4 

. 93 a 8 
Tare 14 14 

Anfwer 79 i 4 



Q». 2# What is the nett weight of 28 frails of raiiins, each 
frail jcwt. aqrs. 171b. grofs, tore 5olb. per frail? — Jnfa)er, 
I45cwt. 3qr8. 

Caft 2, When the tare is at (o mich per cwt. 

Rule. Divide the grofs weight by fuch aliquot parts of a 
cwt. as the tare icon (ids of^ as in pradliCe, and fubtraft the 
fum of the quotient from the grofs weight as before, and the 
veiDaitider will be the anfwer. 

j^. 3. What is the nett weight of aacwt. 3qrs. aolb. at 
lili). per cwt. ? — ^njl i79cwt. aqrs. ilb. 

(lu. 4. What IS the nett wdght of 14 barrels of figs^ each 
•barrel weighing aoilb* grofs, tare lolb. per cwui-^Aj/wet. 
S56alb. xaoz. 

Ca/e 3. Whe^ there Is an allowance for both tare and 
trctt, 

Ruh. Subtraft the tare from the grofs weight by the 
foregoing fu!e, and the remainder is called futtlc weight, 
which divided by 26 gives the trett, and which being fub- 
tra^ed from the futtle weight gives the nett weight. 

Example 5. In a5ocwt. X9lb.groik| how utich nett, tare 
's<|rs. X4lb. trett as ufuai? 

Cmt, qruiht 

a5o o 19 grofs 
a 14 tare 

a6)«49 a 5 fu^le 

9 a 10 150Z. trett 

2^Q 3 22 * 102. nett weight 

Vol. I. ' Qj^ Cofi 
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Caft 4* When there is an allo,wgnce made for tare^ trett^ 
^d cio'flp, 

^U, After the tafe and trett are dedu£^ed as before^ 
divide the remainder or futtle by i68, and the quotient is 
the cloff ; then Tubtraf^ the cloff from the futtle, and tbr 
temaioder. \t the nett weight. 

Exampte 6. What is the nett weight of 27hhds. of tobacco^ 
wdghing i40€wt, 2qrs. 2olb. grofs, tare i4ib. per cwt. tretC 
as before ? • ^ 

¥or 141b. per cwt tare, divide by 8) 140 a 20 grofs 

17 2 Q tare 

26)123 O II 

4 2 2< trett 
z68)ii8 I 14 futtle 

^ 22 

117 2 2Q nefet W4euA$^ 

3= , ■ . 'i X 



Qir. 7. What i$ the value of j[8hbds. of fugar^ each fali^ 
.^^eighiog 6cwt. iqr. grofs, at a guinea and. a half per cwt* 
Hire Sib. per cwt. t^ett and cloff a&ufoaH — Jm/, io^ta/^y^JU 



CmtmiJJimy Brokerage^ cmd Inforctnce. 

^ Ommiffim is an. allowa^ice of a certain fjum per cent, to «|» 
.a(/^t abroad^ for buying or felling googds for kis principal. 

Brokerage is an allowance to a broker for afliftin^ a perfoitf 
Jm procuring ov dxfpoiing of goods, as audtioneers, fiock*' 
brokers. Set, And the altowancQ is genexaUy at a certain 
late per cent. 

In/uTMice h a premium at fo- much per cent, given t«» 
certain offices or individuals wha engage^to make good the 
loft of any fhip or merchaadife, which njay happen frorar 
ftormsy fire, &€. &c« 

RmU. Qyeftions concerning thcfe rules are refoived in the 
fwoM manner as tbofc in fimple iiuereft, viz. by mulciplviug 
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the principal fum h^ the rate per cent, and dividing the 

^oduft by loo. 

kxample u How much is the cooimiiEoii of $40/. t2;r. 6d. 

.* 44 ?«• cent^? 

£• 4* d* 
5^0 ia 6 principil futft' 

4f rate per i^v^ commiffioa ' 



* ' • 


ai^a 10 


V (.' 


370 ' 6 5 


»> - 

« • 1 


1,00)24^2 .16 I 


r 


20 


«" ' 


X,o©)6js6 


» ^ 


12 


* » 


■ i,oo)(),75 


f 


4. 



• < » 

Qt(. 8. What is the oonitmi^n of 1059/. ^^^' ^^^' ^^ ^i 
|)er'ceftt.? — An/, 23/. r6/. ii</. 

j^. 3. What is the brokerage of gcTbd^ foid to the ktiho\fnt 
#f loi';/, 5/. Bd. at if'per cent. ? — An/. 15?! j/.* 2^. * 

i^. 4. What IS the infuraace of a (hip and her Cargo, vah]dd 
gt 17863/, x&f. 94/. at 17J per cent.? — ^i/I 3193/. 3/. 61^^ 



SECT. XXL ' • 

'4ntfiC£UENTS OP RECEIPTS, PROMISSORV NOTES, 
BKLS Of BTCHASiaK^ BIX.LS 6^ D&BT, BliL^'^DF 
I.ABINO, BIL1»S 01^ PAR€£(«S^ &C.. WITH; Xli£ 
LAWS COVCE^fUlJaQ TBKM. 

Sills of Patcek. ' 

It 1^ uiual in foi&e cafes for (hopkeepers to deliver t6 their 
. Cttft o me rs a biit of the articles fold themV with the total' value 
pll ii{>* SK the bottom ; thefe are called bills of parcels. 

Qjj % ' A Utumm 
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A Linen-draper's Bill. 
Mr. Fraxujs, March lo, i8o8« 

Bought of John Green. 

25 yards of dQwlafs at ' 'i 6 per yd. 1 xj 6 
30 yards of diaper — "k '6 do, a 5 o 
20 y^ds of Holland ^ — 5 ^ ' *^*^' S xo o 
40 yards of Jrilh cloth — a 6 do« S o o 
JO yards of muflia <— > 70 da 3 10 o 

5 yards of cambric — i* p ; do. 300 

so yards of printed cotton z 6^ do. 2 10 o 

^ WooUen-draper* s Bill. 

Mr. W. Smith, March 12, iSoS, 

- • Bought of Henry Johes. 

17 yards of fine fergc at 4, q. per yd. 3 80 

18 yards of drugget -^ 80 do. ' 7 4 o 
J j yards of fuperfine fcarlet i " 6 do. x a 6 

26 yards of Aiper black cloth , 18 o do. 14 8 o 
25 yards of flialloon . •^ ' it o do. 2 10 '*o 

27 yards of dtabi "^ iQ P do. ij 6 q 



*i.«pMaf«>i 
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4Hofier's Bill. \ " 

Mr. Holmes, March 14, t8o8. 

Bought of James Richards. 

/. d. £. /. y. 

16 pair of worded 'Aockings at . 6 6 per pair 540 
16 pair of do. > ^^ 3 a do. a ro 8 

6 pair of black filk do,- * -^14 o do. , 4 4 o 

,7a pair of black woriled. dp- — 60 do. 3 12 o 
$ pair of cotton do. — 80 do. 3 4* o 

4 yards of fine flannel * -^" * i ' 8 per yd. o 6 8 

•" ■ ■ ' ../...: r. . — 7^.:l ; ..*^: 1 . , 



- *- >* 



==3=; 



vf/^^t 



Of MEncti Airrs . accoknts- ^«^ 

-> . <• * 

* .. A Wine merchanf^s BiU» * 

• . • , • ► • 

Mr, Harrifonj ^ March 16,1^68.* 

Bought of James Siropfpn. ..' * 

29 gallons of palm fack . at o 8 o per gall. 41$ o 
*24-gaIl6ns ofred btjrt* ' '— o* is- ^ •do,'*ti4"^S' o 
ao gallons of claret * ^ ^. 1 . qT'o do, ^^^ o O 
36 gallons of itvhife Lifbbn ' o "'6 -o do. • -9 0.0 
92|^Uon&af «h'(^i(h — 2 10 o (lo.. 53x5 o 
.^o gallons of ihcrrjr *^ 9 4P Q ' dpr 15" o o 
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RECEIPTS.' ■■ - - . ' ... * 
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Hccdvcd, January 19th, 1808, of Mr. JohiTS^rmth, Ae 
^ ftim of ten poinds "tcft'lftiteiagft,^ fQt a giuntej;^^ 'rrat,. <i^c a( 
-.Cftriftinas kfft; t«r«ne, * l. .,--,; , t :. — ^ 

£16 i6 o'- ^ ••' • •' *" ^- •'• I « • TkmafJtMtf. ■ i 



- — — V ^-^ 



« .>. • 



- Received, JanWry. 1 0th, ^8o8,. of Mr. Charles Hamiltrat^ 

'fifty pounds^'In part of indigo ^Id hipi the Sthinflant. Per 

£^0. 00,: Henry JMmes^ 

Ji Receipt given in a Receipt Book» . 

Rcwved, 'Jantiary tith, tSoS,' the HRim of forty-fire 

pounds, by the order, and for the accpunt .of Wpllain 

..Johnfom, Efq. Per nie,* i * '. / 

____ .;;«:.. . ' ^ * ^ 



t)-.'t' 



Received, /angary i2th,'f8oir, bf'Melfrs.Jarnes WSliams 
* $1X1 Co. one hundred pounds, oii'atcotint of felf auSd pdrtdtr. * 

T^ o o Per me, iKilluimMadin, 

'' * . Received, 



Received, January i3tb, 1808, of Mr. George Goodman^ 
fifty «£ve pounds fixteen ihillings and nine pence, m part for 
tobacco fold hioi the 24tbof Peceinber iaft. Per 



■ In M 



£^^ 16 9 Samuel Thamp/im. 

Received, Jaouaiy \^ z6o8, of the HooourabSe Eaft 
India Connpaay, three hufidred and fifteen pounds ten (hil- 
lings, per order, and fyt the accoOat of Philip Fox. Per 

jf3i$ 10 o <^ .Bmamm BamiltMm 

deceived, January xjth, x8o8, of the Governor and 
.CDflapony of the Bank of England, one thoufand fix hundred 
pounds ten (hillings, for if If and company. Per 

/ 1 600 100 Stefhen Barber^ 

' ILec^ed, January .16^1806^ of thaWorAipfulCompaiiy 
of Grocers, forty«nine pounds iifteea fliUlings» in foil p^^ 
ine.ory for my father, John Harrifon. Permr, 



'm < ■> 



^"49 150 yohu Harrtjhif juti. 






'.) 



Received, January i^tb, 1808^ of Richai^ Clarke, £(q. 
chamberlain of London, the Yum of fixty pounds, for ^ 
vie of the Worlhipfol Company of Joiners.. Per 



■pi^^^^*"» 



^60 o o Rickard Stevens^ Clcrkt 



mmm^ 



Received, February /th^ 1808, of Mr. Ste{:^en Dickibb, 
in money, eighteen pounds, and allovired hini for land-tax 
five pounds, and for repairs two pounds, in all twenty-five 
pounds, in full for half a year's rent due^at Chrifimas hft : • 
I lay received for the ufe of Thowas Cq7^ Bfq. by virtue of 
bis letter of attorney, f cr 

Receive^ 







iii hJl 



Received of Mr, VfiUkm Morgan, thw 9th of February- 
1808, Cix pounds, for pne quarter's rent, due at Chriftma* 
Jaft, for my inafter, Robert Kenv Per 

£^_o o RiciarJ Heoik^ 

Received, February loth, 1808, of Mr. Sanouel Wilkinfon, 
ttiKenty-nine pounds fix ihillings, in part ©f a bill of fixt/ 
pounds, due the 3d of May nesit, to Mr. John Lewis. Per 

' ; f^9 ^ Q Nicholas Mar/eh 

' .^ JR^i^t on the Ba^ck of a Bill of Ep^hmge.- 

; March ift, 1808. Received the fttft cotHents of the wltfaiH 
mentioned, being 500 pieces of dgl«t. Per 

500 pieces 8 Jdn Wiifon. 

. PROMISSORY NDTES. 

I proixufe to p^i^y to Mr. Edward Brown, or order, the fuifi 
of fixty pounds, on the 29th of this Iniia^t March. Witnel^ 
jny hand this 6th day of March 2808* 



■«W«wM*«*-M. 



March zoth, i8o8« 
I promife to pay to the Honourable the £aft India Conv- 
pany, or bearer, upon demand, two hundred pounds, for 
Edward WHBams. 

£^00 o Q Henry Smith 

March i3tb, 1808. 
1 promife to pay to Mr. Jpfepb Brown, or order, five mont!|» 
•fter date^ ten pounds ten (hiUmjs, for value received. 

i^^ >o o • trtUiam Holmes. 

March 1 4th, i8eS. *" 
1 promife to pay to Mcflh. John Edwards and CoT or 
liea rer, the fum of twenQr pounds ^n killings, on demand. 

/^Q 'O Q MeftMar^. . 



t 
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JfO or MERCHANTS ACCOUNT*. 



A Note from two to qne» 

We or cither of as promife to pay to Mr. Robert Stokes, or 

Lis order, on demand, twelve poUnds tcit fliillings, for valud 

recoveif. Witnefs dim: hands, 

/T^ Y^ ^ Thomas WllUams^ 

^ iiiifci II 



Edward Moiris*. 



BILLS OF EXCHANGE. 

A Bill payable at Sights 

London, March jth, i8oS. 
At Gght hereof pay Mr. Robert Winds, or his order, the 
Ittna af twenty-five pounds, for value received of EdMrard 
Mills, and place it to account, as per advice from , 

To- Mr. John Willis, Your humble fervant. 

Merchant, High Street, Briftol. , John Milter. 

Dover, March 13, 1808. 
Ten days after fight hereof pay to Mr. Thomas Truft, or 
disorder, fifty pounds ten fliillings, and place it to account^ 
•as per advice from * 

To Mr. John Francis, Ypiir humble /erva(.nl^ 

Lioen-draper, Clieapfide, London* ^ Ueny^ HilL 

Foreign Bills of Exchange* 

Loudon, March 6, 1808,^ for $40 cronrns, 
... at 56^^. {lerling per crown. 
At nfance^ pay this my ^rft bill of exchange (my feccmd 
and third not being yet paid) unto Mr. Henry Bro«rn, or 
order, fiy^ hundred and forty crowns, at 5 6|</. per crown, 
for the vahie received here of Mr. Edward Wills, and place 
it to account, as per advice from 

To Mr.' John Edwards^ Your humble fen^ilt^ 

Morchaot in Amjiierdam. '.«7^^* Jameu 

Ml I ] I ^ I ■ ■ — ^ II ■ ■ II ■■ 

• m 

* Ulancc between England and Fiance, ,gr j£ii^and and HoUand^ 
is one cvilendlar moTith ; between England and $pain, or Portugal, t^a 
"month's ^ "bemcrn England and Italy, three' months i and between 
EnglBtidflXBlTurki^, foui months^ &c. 

\\ . .. 9 Naples^ 



'> I 












''\\ Atdute vKuiccs paljr thidmy'fli^it'tnH x>^'e^chaTige» vntt> 
jil^-Jflfan:St6c&», prorvisr/ fix tiundred atid Ibrtpr pounds ttfi 
'iii:illi|ig;s Aeding, for value i^ceived of bimlel^' 'and place It 

tTo M<0^.Bard}r and Edwards^ 'Year. humble feryanf^ 

Mcrcbatits in Uoiidoiu » "'^ ydinSmitt. '"^ 

' ' Liverpool, March 14, 1808, for 6000 plicccs 

«'' • J - ^- ' -'of 'eight, at f;3f^« per piecc.^ 

. 'At-dWflibli ^ahcc *pay th?^ ihy fourth bill of exchange, 
UrttO'M^.JtthriJervis, of order, fiittboufarid J>ieces of eigh^ 
.Mrttf€6; at syl^.ftetibg^pW^piece, for vaTu^ received of Mr. 
'Jofi^^H^^ntf'atid plarcc itto 'actoimt, as per advice From . 
iTd'MK'Matthew MatflV, Your humble fervact, 

r'Me^cHanl' iA*Li?ghom. '^ ' ' ' Renry Eiwardf. " 

A mil (^ Belt. 

Kwm all meAly thfe frefents^ that I John Britotiy of 

Cand6h,*'me»diaxic, do owe and am indebted unto Itenr/ 

iiiybesj o£5onthurark, faker, in the fum'of four hundred and 

ibr^nnifae!|»und$( lof Uwfiil money of Great Britain ; which . 

Mi Aioi^i dd> hereby* premke to pay unto thre falcf Henr^ 

n^yftsn^iVis favirs, exeeatdrs, adnviniftrators^ and aligns, 04 

lin:biflfomlhe cwenty-fouhh day of Sept^hiber next cnfuing 

the dBtejietebf.' Witnefs my hand and feal, 'this fourteenth 

^^ MarcfaMEoS. >At 6ritifkj (j n). 

f&^«iiand*deliv^red ^ friUtam Smith, 
io^^kgf ckiicc of us, J Thomas Jhrtrfiit^ • • ■ * ' t 

'''"['■. A Bond. ' ■' 

Kmw all men hy ihfe /trefents^ t*at T Johh 'Dre^, of tfce 
padtlb of Sunt GUes^ in the county of Middlefex, carpent^rr^ 
am bel4 and. firmly houod to Samuel J^rice, of the city of 
)V>(lminiler, in the county aferefaidf irintner, in this ftm of 
poe bundled pounds, .of good and buiful Money ^Orea^ 
Eritain, to be paid to th^ faid Samuel Frice» or to his ceitalii 

VoJL. I. R r »Uoru^ 



^12 OF ^^^BJl^nSl. 

. tm. ■!■ i i j I .' ' ' ggg 

attoruej ct^onaie^ M*'^^ ^!jftc^lk»^tadimni!tratonv or 
^aflilgns ^ /or whkh paf ifitfit weU ^niii.tral^ tn be jnade^-l do 
piprtby bind mjftlfg 9»y heii;^ executors^ sdmtASbiHijti or 
al&gas, ^firm]^ by theft preSM»i hiwitatb uSiettof . 1 itt^ 
hereunfofctmjhand and fesiltbfe^blhidqt^f MffiA^ ka 

the T&irdj ftev and in the year o£:oi» Lord y8o&« • 

The condittM of .the above written obli^don is fuch. 
that if the above! b6in»i Joho' prew, Jus faeirsy axecuiors^ 
adminiilratoirsy or ailigns, do V('dl,and truly pay,, of c^uft \» 
\k paid^ unto th« zihx^bSA Samuel Briee, hk heir^ ej^eaHcar^ 
admini^iDfs, of^a%Qs» the faU'. fujafi of fotVf pippfids ^f 
lawful money of Great Brkain, on or before the twtoqr^'fixlb 
flay of December next enftiing tht date hfne^ thea itk 
obligation to be md, othcrwifc to remam in fcU force and , 
Virtue. — 

ABtmi from two t^ dur, 

^**^ fj//,4r</i 4y /iSp/^ iftr^^//,, tbpt.Kire £4v(wd Wife flOiT 
|ofeph Jenfcs, of thex% of l^ad^w^^vip^bitoei, m held mA. 
«rmi;^ bound to. Thomas Smkl^ of, hiVitpfHAi oanlMn^ i* 
• the fwn o| five fhoufand pouijijj, 4>f good abd k^kfwkmMfff 
^ Great Bmtain, to be paid to Aft jfei^ TboMa Simd^ hit. 
heirs, ^xiecutors^ adminifiraton^ iHr »%u% and §at itUeb 
^^ymetit wcU ^nd ttuly to be pade, ^« and tttbv (of Ub di> 
joimly ^nd federally bind ourfeWes, our jcdnt mi ftrani 
^ii^sil exec\itor$, adminjiflrato^ sr A^g^. fiiMy by AeTr 
prcfents. I» wfenefj^whcriof we fiavt heretiofo fe« mr hambr 
and feals this twdifthday of March, in the forty-eighth year 
of the reign of our forereign tofti George the Third, ic€. 
^\i VI the y^r of. our iord iBo^: ; 

^ th^ cmfki(^'afMs obUga^oiilfi fuch,, that if the abo^ 
\ff»iMicf^B^Vf^ WalUa «ind JofefJh Jeaks^ each or dthfer oi 

r. • : . ..»: :c ,; • * "■ *• •- '" - ' '''•'. -' -tbeCB; 



« ■ * 



• ^ ^^Peniisiti' ' : ;;;; 



^l»»AirM 4WM99TC* %t% 

t^^ffk .vncbioc tiiAkoir of jeheiriicinf empyo^rsi ad»i»iftra« 

UQCo the above-named ITJu^n^a* Smitiiy lik.4Bxefntmyfldin« 
niftratorsi or afSgas, the Aim of one thoufand pounds, of 
bwful mdoey of jCie^t Qciisi^, .oporbefg^ tb^ twenty-fifth 
day of Deceniber next enfuing the date hereof^ then this obli* 

. KmoKwti mm if ikefi: *fr$fimf§^ >x\ut i A«iidMiiPftonil^'#f tlM 
InlDvcl^ ol IteittbviiHc,^ dd «we nMo fi^kvfil ^Vk^^txYm 
parifli of S{. Clement Daotiv Weftmaiavry-tiMi Am of «o0 
btiMii^d p6tiads^ iof-iawfiil nkmey ^^0n# BMttdii^ 4(l^be 
piiMiineo'tiieiJmKMiMi^dll^ AdwIrtlftMK 

Ions;- «r ilSj^s, on or btlbfe «be Mh^daj^of NWmf|>er JieM 
^otfimigi te daie hemo^ Ai^ wfakh ^)i»HK:wrtt tod trulf 
to !]|( flHuk, Idefhofcby; hnid nf3dHf, my bcifs, exMili)ti%' 
^AnmiiBtimh or aii^s, t to tht i»d ^£di««M Mifti, tti i?]R- 
cutors, adminiftrators, or offigns, ifi<wo''biMidr«d pounds^' 
it JSke lawfttl «i6n^y' ctf Oreit Brltdo^ 6»fp^ tf tifdb pvc« 

' •^ .- 



^ ' - '■ ' • if'J *. .AuArtf|u» yM$i; (ai).' . ' 
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0/* Receipts. * " 
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A^roHpUsiidi&bmgg^ fof ifyx^ osvi^g^ ^js.^ iMir «». 
a^l fui js^n Iaiv,^n4 Stt"Uy^. ^f^ »^«i. H^.^ sT^ rfPNii^ 

. If ?iTcwpi bg ^sfffltj »ti^ xqp^-Mwgfe. w im9«r \iMi 

paid, except it be ob^efl^j| frwlr*.<»lW* ,«*i«IW 
may be had in equity; 

A fervaat inay j^ir|i^^s|.i|pc^t/ilii:^ name for his 

mafteTi if he be accoftomeid to receive or pay money for b^ 
raillcVfcilf«'!Ofna wtfi^toq^gK^i f«c«fl^^^f *her bdMnd 

\ I Tkt^ If 






1 If. a* receipt be giiren. nr/s//^ thdligh there be a cbnditidn' 
tonexcd toatfpQcifying t. for^a^ clebt betmreen tbo i^trties^ 
yet the TscBipt Aands i» a liecelptm ifufi; 



/. 



-A pronfjiflbry'iiote'iB an'ctigl^efhent fcr a fatn of tnenfcy^ 
t0 be paid at a certain titncv P^ <>n (lemaii<) ; when the fum 
18 to be paid on demand, it'is due prefently, and therv netd% 
9D1 adptl demaiid ; 'btt-klts jorHerwife irhere the siotie^ is 
!• be p^d r6 ji thifri.'p^rfiN}^ or si^herQ liiere is a penalqri far' 
iqthat cafe there muft a deman4«; . i .. i 
>' AbillU ikfin^l^bond, without ^trty/eonditioii. If a pcisrfeA 
adtnowMge$ bim£elf :uulebted to jinolber Jby bill in tha (iim: 
^^^vpoundsy andby tike fame Ml b»»is bimftlf and bis* 
l^ir^fcr^ihe payment of tbeJaid fam^ \n% hdjidittfpcmnds,' 
^i^hout infcniiig the potion's naoae ta. wbuni h^ is bound in* 
the pmtill^t it ifaali' netrothdiffs'be taken as a bond a^nft: 
]}i(n foftba fiitdfuoia!idpcn»lfy« > ; 

. ^If Am^TtjXiSttti^ f WX theafe utrdrds : / d§ moetmdjkromtfi 
t^ pay to A B Jo/. ^c, for tbefiajment^iaieretfl^kd nvjfelf^ 
to C Pf^ CpV. (a««:(ther p^^% yet this is a good bill by tbt 
words of the firftpart, and the words obligatory to aaother 
perfon, C D, are void. r \ ^ 

If aman fays in ^ bWlj T^t J JS had recii'Oedof C D 
Mjkm 9f ttxientyfrnnnds^ 'ithxch 7 pr^/e to pay to E F; or 

»'^^tfmiht;i}/hn/a^^^ if it be, 7 owe to 

€-t> iok ^hJepattPafi ^t:; or/'Ikkd^ CD so/.'Gfc. ; /• 
h refiazd Aim again ; or, Jj^ B do bind n^elf to C Z>, that he* 

JtilJreci^ ^lJ^;^^-k^v'ofiht{c^ph^^ biiirfs the 'dm^r 

* • * 

t.A:%^ ^rt^fSl^^l^* Bi<writifl|j€»T0a among .m«x:ha«tr 
*wj traders for moi}|y^*«4.bK4«^crGsitQfc'thc drowTifa^ 
: . t % ^ peially 







»ar^Uy paff^aswmon^y; thefe bllfe are- drawn fometiniy 
payable at fight, fomiflimes at a -certain lime. - An ihtarid blH 
•f:excbahge^s»f ^licl fliatureof'a ttt^i ^tidhdMrn by one 
fnerchantnipon an«tlier in theianhis coiAitry, as, by A'B'dl 
Brifh^* upoir CD 4if L<Mftk>a ; But a f6reS^a bill of -'excbange 
w^KSiWtt'byz mtichntst of on^cduntfy tpoii a mercbant <rf 
m^Hhtt ^xnktKj^ r; Tbdci'fo^ign biH^ at% ^f fnbre^unfc- 
quence in the eye of the law ; a foreign bill being r^fe^ 
tocbe accfpttB, an sr£^^ fnay be tiad'agmnfl the drawer, 'and 
pmtyt pevfoft ^bo indorfed'' a' fdreigh bill beeome^ likble tii 
the paynveiit^as If M^«re tbt drtMrer, bfectufe evety itidoX4^ 
ftient is in the nature of a new bill; but the indor&r is nd 
liable to pay if t^ drawlfif can^ fdUild $ but^if thedi^aw^'s 
band catmot be proi^ed^ the ^epror -may ^orneiipnn '^he 
h& indovfer* If a pdrfi>ii only li^s b!«name^t theba(3c 6f^hj 
bill, tbe-flgci^eptoraf 'l^e biitVrftiy ffilmp the Indorfen^ehr; or 
tba bare 'Ggkmtre will paft ih Uvrfyr an indorftmem. ' '^ 
t Thereis «tt«iiilrild^||^reii€fe betweeit a blllof ^^^hangtj 
payable t«ra petfotf i^-<e<iHp^,'artd'^de'7)ayaWe td'a'perfcn V 
04icr. A:biH<pey;ibl^ 'to a ferkiix 6r bekrer i^ nor^ftgnablr,' 
^as to e«abli( the a<Joepior Id Mag «n a&foii if die ddi^^ev 
n6ak$ ^ytnm* ^^IW a bill paykde tb A B or bearer, th^ 
wf^peptot roay'til^ in the nattMi pffXm 16 whom it i$ niade 
pyable, "If *bankbillpay^le"tb A* *br bcatet befoiy 
^nd found by a Hranger, payment to the ilranger will 
Indemnify the Bank^ yet A B may have an afUon of trover 
againft the finder, but npCr^ig^ft^y perfon to whom the 
finder has paid it for valuable con(ideratiqn,*r-A bill of ex- 
4{himgepay^le to apeMbti bV'^ynlbKmay^ialwaysb^ afi^^bd^ 
md thea^cepldrea^tlrthg lu^i'Ssffibri'lfl BlsTjwW-iiiirmj;'^*'^ 
biltpbyable to M^ h wIMi^'tkif cuAc^ 6f 'iner^hai^^ain^ 
»iay be n«go6Ut^-kird»affi^ed''by'^tfft6m. '^ t ' ^ 
• If a pe^fdU i:l^{il^ a b91Y, tdd^ ^i^te litf fia^tHMt tie 
paf(l, 1» ciimot returft it, 1^f<h*^iri*y- briti|iin a«itth TdP 
llleihoney, if^ie*mbeVAdfci«WWK!^^^ ''^*" ^'""^ ^''' ^'^ 
- -/Wto^HWii^^^i^'ti^bilM f&s^}/S^9 Vxcipl ften? 



3i6 ov Mnftca%wr9 lecoimTSy 

ll^goQd cvidcace tMt he has authority to:'dof%.as.wlbBrea 

If one paruicr in comfe^y 4n^^ t Wti mf exehtnge ftv 
&)£ aiKi coropan/i aU the^ber pstftiverl'«m bcmiid fay.k. 

If the acceptor of a bjU. ira)fA$ oo denand 'wittn tiie biU 
becomes due, or in mfon^bi^Am^^ undrtbe facty on wJmn 
it is drawn isiih ^ ncfifptor mQft£iflyin tke.Jo£s» m k ii 
ins negligence, 

If > bill of cxchfnfQ.jt^ ]^ noUee mwft ihe %htm hys 
Rotary public bc&re vritiiei^^. tbai tb<; bill is bft» or ouflaid^ 
r^iti^g. th^ p«ywot .b^ mdf |o or perlba npkboat iadi 
^oWledge. 

iUJ inland bills of ei^iige of. ihe (tton of. 5/. or upwards^ 
in Mrbi<;htbe value is(ajd:tajMr vec^ived# iwd^bich a»e put'*^ 
nble^it a cettann tiiBbe.##orib^44to,thef^ .n»y» Ibceedajs 
^er tbey becom d^e,.^ imt^fted by 9 .nonN^^suWiCy or 
coy other fubaant^l{erfi|n<4 tb« plic^ if Aembe nonausy 
pnbli^, and before t^^^vi^iv^t ^mi tb^gfMfl^r nigiaa ol 
pyniait; wbi^.prole^ihsU be Kiafk ^odfir ft CQ|q^ of Hio 
£ud bili, aiMl >e nodM .Wiw .fopvttea day^.sfttr to the 
gj^tty frcmi whofn%.i4IIyvi^<i^feiY^ who^ vyMffoductng 
the fiune proteft, js ^.pf^ the. biU vfth iMreftt aaid the 
charges of protefiiof ; inpt ji ^ fifoftfiuv^ Qfsl«fts to nufcra 
prolefl^ and ffv^ ^<4^ }^ S»H if .U^Mp.to t^ie tQfs» 






t .< > • < 



0fMomk. 
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A bood is an obUffrtoiy 4^ l/» ivo^oflt vb^d^y ini^ pMty 
binds.Jtw^4^ tp4i|Qt|ier4ojtay:a iiifn)o/f ,9im«fs or to per* 
%i^ apy other,Utf&l#^»a%<9i awkcf li^efkiet fuiwHtar an 
efiate, to perform rpy<jyi^f|, fto, ftc ^ItpQntaios a pfiudtir 
ctf n^Ofpei^iRifnianer^Jit^ni^ oitbeCfOn parchment 

VPW^» ^bfl!^ H i«^ wfrtHy op paper.} ?nd,tha xonditio^ 
to the bond may bp ^bqr4o. the fapiedfodfiOfJp <Hfi0b«ri 
the condji^ »»& 1?^. WiMng -^W^fr i»*wrf»^.fl»l»nifife 



llistefgedd; iblis » coaditicvi i^ot toufe a Irade^ tiU or 
foW ground Scit, IS unlawful^ Mhtg i^inft tiic poUk £Oo4^ 
KOd dMfcfoffc toid* When a ^<fgdfit^(ud&npo»itdfcd^ ari4 
ibed^ bQpcnie»yoM| the klnft fo yoid.idfo; aowMtidon 
to indemnify , a pcdoa from »i)y ':Wp\ pfoftcvuiOQ lA Toidb 
lieifif again^ la$(r» Conditioner of botnd^ are t«^ isie ;)ot ^ly 
Uwfidi bftt paiSble ; if no tirneis IniMted io 41 bond /or pay^ 
IBCm of tDofaeyi |t is dvie.pnrfeptlyi aod payable oil demaod. 
la « Inond wlv^i^ feveiial perToo^ are bound JevenUff^ t^ 
obligee has his option, either to fue all the bondioeir tO|a(h^ 
#r idi 9f Ibam pipart, and have ftverai, judgments aiod ff^Cif ' 

« 

i^fiV ^Ml ^<^f^B have fatis(a6iiG»n but once ; bui if ^ b«N)4 
be made to ^rec to pay iponey to ^oe of thenrir tl^ey iifii^ 
ail join in the action.' An heir is not bmmd by a bond^ 
Holds he be expreiSy named, but the adminiftntors an4 
HikccQton are* ..' '•*'*'. 

A bond xsaii be itiade from one toap^ number of perlbm, 
or from any nvmber of perfons t9one. If the furname only 
•f the dfKwi^ be fuMcribed, il«$ AiAcient, theoghtbar^be 
ib(a«)k.CDrlH0ChriiliaBliafD4. }f a bniul iiaa no^«e, or« 
1^ daMv iHT jaR knpc^BWe dMte <as (be tfaorttetb ^y uf 
l^ebraarjF), iyfjt if M be fealad jm)4 dekr^red it hi^doi; A 
pi9rfo|i iiann^i l>e ^i^f^ by a bond wiffaout dtUr^jr «f ibc 
bond to a caad^tjfr^ . 

Wheraia boiii ia tatde f^ ti^|n]r«Miit<ff afum of money 
by it^aloife^ts,^ the J^ldcr of tbr bopid in Ibnie caffss imjt 
como upon tt^ dil^wcr lor iaikir« <^ the 0ril p^y meniy- bM 
^ other cafei bf i^Biipl fat iaf tbf loieiii^ till the tpil^pay^ 
mentbe^nicaiiuf c as tcif infl^inca^ if A gv^csa bond ^o & 
to pay ad^ \x^^M\iw\Mg maiiner ^ vis. i^ t»W paid at 
acertaan^V^sind lO/f a»anct\ier^:emtndiy; ifp^^bjs oafrff^ 
cannot xuejDc tbf.dabt tiU thrlafi payment b^Qomead^tr ^^ 
the aoL is fnontiooedai au e^ji/if dl4^t ^ but if it he aiiprei%i» 
topayioiLatia ofrtain^ d^^andii?/* at.iipo4»ff:iDtft^in.day^ 
fiiakin£ U «if aq/i thf ^odilpr n^ajf fm uppu tbe toiidoai 

&iltff^ of tfaf SfftjpisotRit.. ^^ - : . ..-b ,: :^. -. • 

A^bond 
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1 • AihQttd A\ssf be good thcmgh ic coviutitil falfe Latin <st 
iAk,f.ng\\(hy or though' it be of a donbtfui 'Intbrpretatioo^ 
fa; i( A biiidK hihifetf t&^Bto pay afum of mctoey to-^A 
fvdiet^fti' it fltouW be t(y 6)j here the obligation isrgood, and 
Ae/oheH/hfm void, 'If a bond be ii*crKned in a place Hot 
lUMerrai; it will not hurt the bond ; but If it be h a tnotcilal 
part, it wHlimahkrtbt bdlid vbid. In fliort, ail bqnds, obfiga-^ 
tfen^rWH^r, promHTdfr-iiofcs, 'to.wlTen any-^tettbtarffcsi 
ire always intefprtted m fstvour of tl)C paftf ixP ^h»m the 
ijidnfr)! U due* ^' 

' TKc(e a^e the prindpaltegal precedents uftd by riiercantile 
• Inerti to which I fh^irdda pcAveror^Iettei'^f atfomey, art 
beiit^'In mof! general nfeVy all delcri^ons if people: •-•- 






^ Le//er of Altorneii from one^ or tiv6, to plite 

•" t '^ Accounts and rcceit)e Money ^ 



: ' JfiWttl ii// w«f fy ffiefipfr/HtU, that I Ed**i<«! ^okes, of tlie 
pariihiyfSn Amirew-, Holb^n,.Lbiidot%«'lik,amarf[^^BJwafc* 
!knitbai<d John Jam€9,^0phbT(fci'e«-,'of tfttjparifhof'St* L 
lliddlefcx^have'^madev'ohidnffd|c6nf?iti|fedi I3id appointed J 
»ddot^y»tbefe*prerenfs^m^V<>r()ftiif.''eoiS{lilme; ihid ap«^ 
point my friend Henry Brown, of the pafifhcff ^. Jamcs^ 
ClefkeiM*rrfI1f ihfhefaldfcddhi^y ht Mrdaiefesfrii^atehniakcr, 
fcjy [or onr] trweand tav^ftil atWrt*y "fer^, ttmy fem'e^ 
tn4 on my behalf [or foi^ *», ift onr ntmes,afmf twi our beKaff J^ 
jto adjuft afid fettfe aTt Tncf evei^aScourht and Scconn^ with all 
^d eaery perfon and jierftiaij' Wifh ^hom ! X<>^ f^^^ ha^e had^ 
#r ft>aH orrniay havc^any^ tfenfaflidns Or deallhg^whatfocver/ 
and to^c^mfprorhile, agree, a nd' deter mine all dzjputes and 
A'ffeyc»a» that liav6 driliaU ar ififbefweeii ^h^^foftts^ &n<! any 
dcherperfou or perfons'whb'rftfoever; afcdWcxetine att fucb* 
dMPtinftroiifitoW^'tma^wHtin^i'as he thefttii} Hctiry Brown 
fliali>Tdge*iBc6fliHtJr, ied toafk; detnafld;fue»far,'tecover;an4 
tcceivc, to aod for my [or our] ufcj-tjraflWrom allaad every- 
^ '- *^ peiiba 
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pcrfon 6r^perfohs, thatiibw' is, arc, or hereafter 'ffialf or 
may becomes indebted' to mc"f bf us] by* any ways- or m^am 
wHatfoeyer, aUaVjid every tb^debt and de-bt^, fom and fumJ 
of monejT by them rcfpedlivcly due and owing, atidto'com- 
pduhdforany fuch debt or dcbts,^ and to take fcft fhan the 
whole foi- the ikmc, or otherwifr to adju ft arid 'fettle the'fame 
in fuch manner and upon fuch terms as he the faid''H6tir)> 
Brown fhall in his difcretron think lit ; and for non>payment 
thereof, or of any pah thercof,'t6 take fuch coiirfe for recover- ' 
ing the feme as to my [or our] faid attorney (hall feen^ meet ; 
and upon Veceipt of the faid debt or debtsi ^^^ Of funis of 
money I'efpeiftively^ or any part thereof, acquittances orothef 
fufficient difcharges. for me, and in my nime [or for us, ia 
bur names], or in his own hanie^ to nbake^nd give for what 
he fhall ib receive ; and gefteraily to do, negotiate, tranfaft, 
aitd perform all fuch other ads, matters, and things, for me, 
and in my behalf [or for us, and on our behalf], in and about 
the premifes, as fully ip every refpe£t as I [or we] might or 
could do if perfonally prefent ; hereby ratifying and confirn)* 
ing, and agreeing further to ratify and confirm all and wh^- 
foever my [or our] faid attorney (hall lawfully do, or caufe . 
to be done, in and about the faid premtfes, by virtue of thffe 
prefents. In wicnefs whereof, I [or we] have hereunto (2t 
my hand and feal [or our hands and fcaU] this twentieth day 
of March, in the year of our Lord 1808, and in the forty- 
eighth year of the reign of our Sovereign Lord George the 
Third, &c, * 

Edward ^toies^ (e* s*) 
[or, Edward Smiti^ (e. s.) 

yoAn JameSf] (U J.) 

A letter of attorney may be exeaited by any perfon, if of 
full age 2 and a man may give a power of attorney to his wife, 

* The words iudaded in crotchets belong tii the power when given 
\tj Edwsrd Smith and John James ; to other icfpe^ tbe |>ower U the 
fame as when gi?en bjr Edward Stolen. ' 

*Vot*L Ss or 
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^ a woman to her hufband, in cafe$ that do not belong to 
^m* The nature of i( i^, to give the party who is to a£t the: 
fUl power asd authority of the maker, to accaropliflx the 
aftiDtp^4ed. 

Iq tbffe infiruments the authority muft be ftri^y por- 

fiicd ; where the party a&ing >dpes lefs than the ai9tbortty 

meptioDs, :the aft is in moil cafes .void ; but where hie doth 

inore than his authority, it may be good for fomuc^ as he 

^bad poorer to do, if he does nothing unlawful 

If a lett^ of attorney be made to three joindy« two 
fannot.eifccute it ; or if it bcj^^c to two jointly, one cannot 
execute it. The death of. the n^ker generally determines 
the power. 

All the foregoing precrdcDt^mu^l be fiamfied accoi^ny 
to the feyeral rates impofed by the late a&s lor inqreafin^ 
the ftamp duty, or they are void by ftatute. 
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OF SUPERFICIAL MEASURB> WITH f |iX^ MEf ]^,S^^ OF 
MEASURING MASONS^ BRICKjUATERSy CARPENTBUS^ 
SAWYERS, PLASTBREilS, I^I/kSCft^y rAXNTBKS, AND 
OLAZIERS WORK, AND Tl(£ PRtpE OF EACH ; ALSO 
THE PRiCB OF EACH COMl^^^ITmr; Aif0 THE WAGES 
OF JOURNEYMEN* > 



»': 



iJeFORE the learner proccedi* to tnenfurdlioDy it is necef* 
iary that he ihould underftan8 duodedxras, or, as it is 
generally called, crbfi multiplii^tion. 

This rule is called duodeciiDals, becaufe the numbers 
decreafe from die left hand in a tWelve^fold proportion ; the 
firft number being feet, the next number inches, and the 
sent number the twelfth parts of «n inch, &c. 

iy this rule workmen and artificers call up the contents 
of their work, and multiply feet, inches, and parti, by feet^ 
inches, ^d parts, without reducing therh to ote denpmiha- 
tiod, is in common arithmetic. In this rule inches are 
iometim^ called primes^ the parts are called ftarnds^ ;he next 
dlvifibn Vii^diy &c. 

Rule I, Under the fiQultiplica^d, write the correfpotidlng 
detiOAiilatJoa^ of the tnultiplier : viz.. feet under feet, inches 
UiideJr inchei, ire, • * * . 

S% % . s. Multiplr 
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2. Multiply every term in the multipiicand, be^oning at 
.the lowed, by tlie feet io the multiplier, ao^ write the refult 
of each under its rcfpedivc term, obfenriog to carry i for 
every 12 in the product to the next higher denoroioation. 

3. In the fame manner rauddply every term in theroulti- 
|>licand by the inches in the multiplier, and fet the product 
of each term one placs further lothe right band of that term 
in the multiplicand, obferving to carry i to the next higher 
denomination for every 12 as before. 

4. Proceed in the fame maimer with the feconds, and the 
other denominations, if there be any more, and tbe'fum Of 
the produ6t& will be the prodp^ required. 

Example I. Multiply 10 feet 4 inches and 5 parts by 
7 feet 8 mehes and 6 parts, f - - - • 
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6 Anfvoer. 



In this example tHe 5 parts are fird multiplied by 7 ittl^ 
and the produ6b is 2 inches. 11 parts ; then the 4 inches are 
multiplied by the 7 feet, and the produ A is a feet 4 inches ; 
then the 10 feet are multiplied by the 7 feet, and the produft 
is 70 ffret. Then I multiply by the 8 inches^ faying 5 
times 8 \% 40, which is 3 twelves and 4 over, the 4 I fct 
one place further towards the right hand than/tbe multipli- 
cand 5, and the 3 I place under the feconds; then I mul- 
tiply the" 4 inclies, faying 4 tim^ 8 is 32, which is 2 twelves 

and 
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and 8, the 8 I fet urtder the parts and the a undrr.tht inches ; 
•then I fay 8 times lo is 80j which is 6 twelves. and S, the 8 
1 fct tindeir the inches and the 6 under the feet. In the 
fame mariner I multiply by the third and laft figure 6, faying 
6 times 5 is 3O9 which is 3 twelves and 6, the 6 I place one 
place further towards the right hand than the firi^ figure of 
the laft produ6V, and proceed in the fatne manner as before, 
and the fum of all the prodqdts will be the anfwer. 

I hav€f given fhis exrftn'^le at foroewhat {inutfngceflary 

Jength^ in <^rder to inftre^l the learner more' fullyHh the 

fiatnire of -the- rule;' but it is generally perftfrmed in three 

lines only when conMtng of.feer, inches, and parts^- as in 

the foll6wing example : 

Example 2. Multiply 6 feet 4*inches and j parts, by 4 feet 
6 inches and 9 parts. 

. . .1 . 



Feet. 
6 

4 


inches. Purts. 
6 9 


1.-25' 

3 



2 2 
4.9 



r -i^ 



6 

3 



29 OS 9 9 Anfvoer, ,, 

JVo/f. *As the foot is cfivlded into 12 inches, fo each inch 
is fubdivided into Z2 parts, called feconds, and each fecond 
is again, fubdivided into 12 thirds, and each third int6 X2 
fourths, *&c/ 

Qk. 3. What is the fuperficfal content of a fqiiare piece of 
ground, meafuring 39 feet to inches and 7 parts in length, 
and in breadth 18 feet 8 inches and 4 parts ? — Anf. 745 feet 
6 inches it o'fccondft 2 thirds and 4 fourths. 

Q». 4. What is the area of ^ floor irt length 24 feet 10 
inches 8 feconds 7 thirds and 5 fourths, and in breadth 9 feet 
4 inches and 6 feconds? — Anf, 233 feet 4 inches 5 feconds 
9 thiifas 6 fourths 4 fifths and' 6 fixths. 

Seconds, 



<- * 



524. op'iffBKsniiATioir* 
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Scconh,- thirds, &c. are ufually rliarkfed by two or thtec 
Ihokt ftrdkes placed over the figures : thus, the anfwer to the 

laft qiicliioh ir exprcfled, 233 feet 4 59646 



Superficial Meajiite* 

Menfucatipn, in geueral,. is the art of meafunugaQct ifti-* 
TQating the cnagi^tude and ^iqsenfipns of bodies or Sgui^ 
and is divided principally into, three parts, called iiVira/ 



Definition^. 

^ I. Lineal meafurt is fimplc rtieafure in length, without 
breadth or depth. 

2. Superficial meafure coti^f^ of fengt}! and breadth taked 
together. " i 

3. Solid mea/ure coisSi&si of lefcigth,«i>r«adtlv and deptll|^^ 
of which hci^fter. 

4. A point has no parts nor dimenfions, neither in leogtli 
nor breadth. 

5. A line has' only length, without any other dimeniions.^ 

6. A right line lies all in the fame diredion, and is the 
fliorteft way between its two extremities, 

7. A curve line continually changes its diredio|i. See 

8. Farallel lines are always at the fame diflaace fiom 
each other. See fig. ^^ 

f). Obliqoe right lines change their diftancc and ofeet 
in an atigle* See fig, i* 

10. An angle is the meeting of two lines. See j%; 5. . 

XI. If the two lines which form an angle be perpendicular 
to each other, they then Uxm a right angle. See j^. 6. 

3 * ar. 



■— — '~— ' ■ ■ "I 



r • 



is^^BvLX if th^ two li^es bG^<^pfirjpq:xi\^vif^ttqjffij^Xiilh^ 
tbey f^rnii Mr bat is called an pbj^uf ap^e^ w^^cjb if^ pU^ 
grea^f or . Ifsfs tbao a right aogjc. Sec >5f . 9 and xft .> . 

13. If an ^nglp be le& tl^^ a right aqgle^ it.|S CaUpjiUQj^ 
acute angle. Sot Jig. j, . . r 

24. An angle that is greater than a right apglje is called 
nn obtu^.^agk. See^.8. 

15. A triangle 4s a figure contained under three ^op&i aa^ 
. b99 varjoy^ n^nies^ according tc^ the fixe of its aqgjes, 

1 6. An equilateral triangle h^usi^s thr^e^ ^^.% %Rd cou- 
fcquently its three aiigle%«e^ual t^ eacb other. See^. g. 

17. An ifqfc^les^ triangle ha9 pp(y two i|c)es c(|UfkL; See 

18^ Afcakoe tifi^n^k has Us thr^ fides afid.six^gles un- 
equal to each other. See^. 1 1. 

19. A figbtfaqg)e4 triangle has one right ang^. . See 

ZQ. An obtuferanglcd tria^igk bas one ot3ti;ie angle. See 

9ii, Aaacuu*aQgI<Ki triangk b^ all its angk% acutp. See 

%t» A figure of fpuf fides is (paikd a quadpiigle, or | 

qua^i^ajb^ral figure, and i$ cUi^er a pAraUe{9gfW^ a:^9^9^9 

axbombuidy arbonsib^, a trapezium, or a. trapiesoid. 

23.. A. fquare i$ an eqiulatitral r^daugle, havi|i^ ^ it^ 

^ ^dcs equal* and all its angje^ .rigbf lujgl^s. %^J^y .1 $u , 

3^4, A ifaomhoid is an 4)bUqu/e-fingIed p^Uelpgn^{% ^ g^ 

^' ^*h , - ' ..*«...: 

25. A rhombus is an ^uUaCeral figure, h^xipgi^H ^ ^d«^ 
equal, but its angles are oblique. -See;/^. iS» 

a6. A trapezium i^ a quadribtenil l^re, bn( ic^ <9SIQ^ 
^des are not parallel* See^^^, 19. : > 

27. A trapezoid has only two oppofil^ fidts pai!S|Uet S^ 

28. Plane figiirjes faa^vsi^ more tKan four fides» ai« gfspeniU}^ 
called polygons, but they receivje (»articulaj: namesi nocoii^Mlfi 

to 
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to thft number of their £des 1 ebus a polygon of five (ides is 
Called a penta^^m^ a figure ef fix fides an hexttgWy a figure of 
feven fides zn kthta?on^ eight £detj zxitHa^k^ nine fides a 
M9!r^)2^' ten 'fides a decagm^ eleven fides an endtcd^n^ and 
twelve fides a dodecagw* ' 

•► ag. A 'chrcfc is a plain figure bounded by one circular 
line, called the circumference, which is every where equally 
difhnt 'from the centre. See fig, ^\* 

30. The radius of a circle U 2I right line drawn from the 
centre to the circnmfereijce. 

3 1. The diameter of a dfcle is z» right line drawn through 
the centre, and bounded at each end by the circumference. 

3 9. An arc of a circle is any part of the circumference. 

33. A chord is a righC Wik j^uing<thetw^ extremities of 
an arc .: . .. .a*. - • - 

34. A fegment-of actrcie«> tiny part thereof* • 

35. A feniicircle is half a circle. 

36. A fe6torls a part -of ^>^irde contained lindo^part of 
the arc, and two radii drawn to the centre. See Jig, aa. 

37. A quadrant is a te^6r of a circle, having 'one quarter 
of the circumference for its arc, and its two radii are per* 
pendiculaf to each other. See fig, ^3. 

• 38. The drcumfcrenceof every circle in geon»etry is fup- 
pofed to be divided >nto 366^equal parts, called degrees, and 
each degree fubdivided into 60 nnnutes, each mipoteinto 60 
feconds, and £0 on ; heritre 4 femirirde coutains 180 -degrees, 
and a quadrant 90 degrees^ which form «»'vight angle, and 
half a quadrant, called an o^nt, contains 4 j degrees ; for 
the meafurd' of every right-lkie angle is an ire of a circle 
contained between the two IhiQs which form ^het angle, the 
point ^f the frrigle being in- the •centre of the circle, and the 
number of degrees contain^ in the arc of the cirde gives 
the meifureof the angles ^©e /^l 15- - - , 

39. In every right-angled triangle the fide oppofite the 
fi^ht- angle- "ifr called. the hypothenufe, and ttie other twQ 
fides,' the legs of the triangle. - ' - 

40. 
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40. Tht height or altitude of a iSgure, is a line drawn from ' 
the uppercn6ft &ie or angle, ^erpcfndicular to the baie. 

41. An angle is generally defcribed by three letters: that 
letter which {lands in the middle (liews the angle intended. 
ntuj infgure 24^ E A C reprcients an angle foroied by the 
line £ A, and the line A C ; and the letters D A £ in the 
fame fi|gurp ftew the aijgle . formed by the two lines D A 
and E A. ... 

Problems, 
PROBLEM I. 

TQ DIVIDE A GIVEN. tlHE INTO TWO BQ^AL PARTS. 

Fig, kS^ From B as a centre with the compaiTes opened to 
any greater length than B C defc'ribe the arc^ at m and n ; 
theft (theconnpailes being ftilf atthe fame width) from A, as 
the ' other centre, defcribe two arcs cutting the former arcs 
m n; from the interferons 'of thefe arcs draw the ftraight 
line m C^ and it will divide the given line A B into two 
equal'par^ at the point C. 

PROBLEM II. 

TO SIVIOS A OIVBN AMSLK tMTO TWO BQjJAL PARTS. 

• 4 

Fig. 27. From B as the centre with the compafles defcribe 
the arc A C ; and from A and C with the radius defcribe 
two arcs interfering each other* at m, then draw the line * 
m B, and it will divide the angle ABC into two equal parts. 

PROBLEM IIL 

TO divide' A RiGHT ANGLE ^IKTO THREE SQJXAft 

^PARtS.> 

Fig.a.^ Fmm Bas'the ceiitre defcribe the arc 'AC. 
Tbea wlthihe iame extimr bf the compafles, from A as the 
ctntrey^cvofs the arc A C in n, 4ind V^ith the fame radius from 
C, as the centre, crofs th* afcjn m: from the Jwiiits of in-^ 

VoL.L Tt terfedtion 
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t<»rfeAkKi m and m diw the right lines m B and ii », Md 
cbey Witt divae the ilgM aftgW A B t a» re^mmU 

PROBLEM IV. 

Td D'tA^ A iWs PA^AtLEL TO ^«C(tH%R 4fYC!f 
LINE, AND Jit A GiVftK I>ISTaKCR 

^^. 29. tct the given line be A B : then from the polnfs 
in and n with a radius equal to C» the given difbnce, dc- 
fcribe the area r and o, upon which draw the line C D, and k 
will be parallel to the line' A B. 

PRpB;>EM V. 

■ 

TO KRBCT 4 FCJtPENDICULAa FROM k CtVElT POIlIt 

ZN A <»l7EPi UNC. 

Fi^ }o« Let the gixeu Uii& be B C, and the ^vep poiiit 
A- Take, two e(|uai diOaofce^ A. n aad An,, and widiTa ra« 
diusgroicer ttiaa A. b1i from m a^ B.aa ceotre^i. d^foriN. 
ttRO *r*;»fc c\lf 'jns ^cl> ptbcij ^ xi from A dfai* Ar,. 9i»dk 
will be perpendicular to the line B,Q i tjhtts ^. perpmidktt- 
lar forms a right angle with each part of the Hue B C. There 
are many other ways ol diiawiog perpendiculars to a given 
line, b^ut the beft way^ is lo draw them by. a. fifuait^ or other 
inathematical inftrument for that purpofe : I fball, however, 
,grtei[nother Probleii^y to draw a perpendicular from a ghrea 
potAt out of tht line, 

PROBLEM VI. 

TO tET PALL A ?EtLVJ^KilCV\;hfC TnOH A ClVEK POlVTi 
KBAlLY OPPOSITE TO TH,S. BMJP OP A QIV.E^V LINE* 

Fi£»^t» Let the given point be At ^"^ the given tine Bl); 
then froiy^. A drak«f ajiy. l|ne ^j^, to meet B Gt biOa A m 
at 09 and fri9f9 n at 4,^01^1^: iratH^tb^ rsidlftd A a» deforibfr 
theaflc ^ p.m, cqttkig BC in.Da ttte^drawalhie^ A D| tndr 
fc will^be.the pei|pea(U^bMfr#q«iied 



I 
I 



w 3fltMnftAvi<i#. 9819 




PROBL^ VII. 

TO BXYIDS A GIVEN LIME INTO AflT NUMBER Of 

/iif* 32. Isdtbe gmoitiie be A Bf .liiciifrom A draw a 
Jin« A Cy and fiotn .B draw B D parallel tp A C; on each of 
tbefe parallel lines point pflTai many parts, a^ me given tine as 
fo be divided into, beginning at A in tbe firil Jine^^^d atfi in 
the lecoud line ; then join th^ oppofite ppints of diviiion in 
e^eb line^ b^ the lines 4.5^ i 49 ^ 3* &c. f nd they wiU di* 
vide the tin^ A B as required. 

PA66LEM Vltl. 

nAT a given rOiNT IN A GIVEN LINS^ TO MAKE AN 
ANGLE OF ANT PJiO|>0$EO liyMBER OF DBGRRBS, ' 

^. 33. Let the given point be A, and the given line A 6; 
then fronif A, ^s^a-ceAfre,-' Witb a racBiis ai 66 d^rees taken 
frooi a line of ,(;bgt^^, di^fcnbt. ^i arc m n, cutting A B in 
m; thei> take the proppfed nym^er o/degree^ with the com* 
paf^s fropi the fanije lipe of phord^, and apply the cotimafTes 
/rpm.n^ to n ; ^fov^h tl^e poii^t n, .4ra^ (t)e r^bt line A n^ 
and it will form an angle with the line A B, of the number 
of degrees required *. 

Angles of xewat tha% 90 degrees i^ould be taken off the: 
line of chords at twice. 

. Or life angle mtf b« nwdis With a c^vided tfch^ bf laying 
the centre tn the pi^iiit Ki and its radhiroa theiline iTB^ and 



■•*' 



• ,* A Us(e ,ef^k^f]$ i«,?lBriiyi jkfciibcd Mpoa the plcm fcale;^ wUch 49 
an lAftru^^ntof biafsi ivpry, pr ifroQ^j aboat twelve inches lon^^ to,be 
had at the n^^tthematical inftrument makeni: theie are alJTo other lii^s 
upon the feale of nfe ia Gebmetryi as a line oX hines, ot tangenfcs, le* 
dtaar, .feti&ftad^isy tbombflr, and a line of e<|aal*pairttf '; 1 thaH fitt 
4l^t>4ffin or diM of ihflie fbakt^ «»f tbe'iteilloddr txmfttl&aiiig ^ 
feveral lines upon ity with the ufes €or which thcyafv^^plM, wl^y 
(coRie to triat«f Tricoaomeuy. 

Tt s mark 
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mark at n, the number of degrees propofed from the arcli| 
and draw the line A n, as before.^ ^ 

to ITEASVXK A GXVBW AV^tV, ' 

/</|.33. Deicribei the arc m n, with the compafles opened 
to the radius of 60 degrees iii the line of chords, take the 
widtli of the arc m n, and apply that diitance to the line of 
chords, and it will (hew the number of degrees in the angle. 

If the arc of the ang](;' exceed 96 degrees, it muft be 
taken off at twice, as before. ' ' - 

Or, the angle may be uieafured by Q;ieans of a divided arch^ 
as the angle in the laft problem was conftruftcd. 

' PROBLEM X! - ' 

,- ' ' ' ' ' . :....: .♦• \ 

f ; TO tlND THS CEFTUB ^F ^^G|.RCL£. . ;: 

Pig* 34- ^n the' circle A B C,' defdribe any line, as A B, 
'which \t called a chord, from the middle of which line draw 
the perpendicular * C D, which will be the diameter of the 
^cirde, and bifcft C D in the point O, which will be the . 
centre. 



Problem xl 



TO »SSOMBli tklE CIRCV^r.JBftBi»OE Or A CIACLEi 
I THtQUOfl THREE. <;(f£9r POINTS 

l^g. 35. Let the given points be A B C : then from the 
middle point B, draw two chords, 6f two right Khes to the 
othef two points A C ; bifed'tbefe two Knes by perpendicu- 
lar lines meeting each other in the point '6; O will then be 
jthe centre of the circle ; and wJth the radius O A, or O B, de- 
fcribe t))e. cjrpic A B Cj and it will paiis through the three 
%vrtn points^ . . 

' "^ PROBLEM 



PROBLEM Xir. 

to MAKE A ItEGUCAB: ?SH'QA<noKI ON A OIVEH Ltlffi. 

Gular to A B, and equal to Mfcf it. Draw A m, and pro- 
duce it till m n be e(^ual to B m. With a radius equal to B A 
Sefcribc iw^oarcs, tHterfefting ea'cK othi&r inia*potnt Olrom 
A aftd B, a^ cenir^s. With tlie fame radius, from thfcT[>bJrtt 
6f Ihterfeaion 0, "Aefcribe ftie circiimfcribirtg 'circlf A B fV. 
"^nd'abptit the circumference of tfis cfrcle 'apply the Aftance 
A B five times, ' itidit will defcribe thc'figUr** i^quifca. '' 

, ... . f - - . 

PR0BL1EJM XMI- . 

TO DIBCatBK AV HKXAaVN UPOW A ^ClV-BN. XINti> 

JRr^. 57. Let the' givfcn fine be A B. Then with Ji 'r^i«i» 
equal to A B, from A and B as cenires defcribe tw6 infet- 
fedHng arcs. From the point of interfeAion O, with tht 
fame radius defcribe the drde^ A B>C ; then apply the Upt 
.A B fix times round the circumference, and it. will form the 
Hgtire iiil4tfired. ' ^ ' 

If each fiiie of tk^ above %ut$ be ditided intd^ ttt^o partiy 
a figure of twelve fides may be formed ; and if caoh itdic ^ 
divided into three parts, a figure of eighteen fides may htL 
fbnned ; thus it appears that the jadius of a circle will di- 
vide the ckcumference into fix elquad parts; half the- radius 
will divide it ioto twelve equal parts ;' and ^ice the t^ius 

will divide it iato three equal parts. 

i ' ' ' • , 

■ ' PROBLEMiXjV. 1 . 

i 

TO ^IKD A RlGtl^ i^IllE £<^AL TO ANT OI^EK- AHjC 

OF A CIRCLE. . - ■ ■* 

' • • • ' ; • ■ ! . 

2^. 58. Lei .the givca .arc be .jl B : Ihrpu^ the ipojnt A, 
and the centre of the circk, draw A m, making m n eqyal to 
I of the radius n O, Draw a line A P p e r p cndictriarto A m^ 
theA through m B draw m P ; then A P will be equal to 
the arc A B. 

' ' PROBLEM 
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^0^ Let tb^ jD^m line b« CP: dniw C O audi 
J> Qi mki.ng the angles at C 4Qd D, each equal to haU th^ 
an|Ie ^f .the potygjbo 9 from the ^c<)t{e O wi^ the fidki^ 
O D ,der(jrit)e the cir^^Ie A B C D, tb^n api>ly the Une C O 
contiquaHv round the girfrunoference, ami it is done. 

Note. The angles of a polygon are found in this manner > 
divide the whole 360* deg^eev by (be number of iides in the 
polygon, ttd the* qnoiient wi)l be the ai^ at the iccntre, 
^^hich ai^le (ubtra6ted from 180 degr^s^ • (lie xemj^ader 
.wil ba ibejwgjc pf ,tbe pplyg<m» 



./ 



f 



A TABtE 

Comtaitmg the Number of Degrees in tk$ i4'^igh^ mtft 
, ml ike Centre ^\ ewarjf ^rf^hr P^ijfffm, /torn three 
^e^U twelve. 



' ( ' Nb.'of Namesof Ch»j 
Sides. TcAygon.' ,. 



u 



3 

4 

5 
6 

r 

8 

9 
.10. 

II 

12 



Jrigon 

Tetragon 

Pentagon 

Hexagon 

Heptagon 

Oftagon 

Nonag()n 

Decagta 

EndeQtgpn 

Dodiecagon 



Angle 

at the 

Centre. 



90 

60 



45, 
40 



30 



-f^^ 



the-*- 



CDC 






60« 

» • • • 

90 

108 
120 



45 

54^ 
60 



S'l .-^^ 



I3S 
140 

'44 



3aA J47/A 



»59 



I ■ ' . ' *• n 




•^ 



70 



»>■■ ' 
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PROBLEM XVI. 

to MAI^B i lilGURK flMXtAlt TO ANT OTHBft fltVBlV 

F161/RB. 

/^ 39. I^roin any ahgle, at fuppofe A, draw diagopals to 
c&ch of the Other angles ; then to b c, one fidtf of the %ure| 
draw a pafalliel line B C; and C D pandiel to cd, an4 £D 
parallel to e d ; and it will \5c the figure reqmred. 

I^ROBLEM XVII. 

to ftlbilCB A COMPLEX PICURB PROM ONfi IIBB tO 
AKOTkBR, RT AtRANS OP iW SCAtB. 

Flg./^o and 41. Divide the g^ven figare into fquares, bf 

cfofikfincs, then divide another paper on which you intend to 

'0kB.wy6uet figure, into thefahie nunnber of fquares, and obferVv 

what fqiiares the fareral parts of the figure fall in^ and draw 

l|flrilar parts in the correfponding fquare of the other figufe*^ 

PROBLEM XVIIL 

TO DRAW A TRIAN6LB Bat^AL TO A aiVBK 

TRAPRRIUM. 

tig. 4ft. Let thte trapesium be A B C D ; draw the dlago* 
xtal B D at)d C £ pandiel to B D, meeting A B, produced in 
tittfc pdtit E ; join D E : then the triangle A D B will be 
equd to th^ trapezium A FC D. 

mOBLEM XIX. 

TO MAKB A TRiAKGX.B BQ^At TO A PI0UR8 OP PXVB 

SIDES* 

f^. 4;. Let th(^ itgure be A B C D E A ; draw the two 
diagonals D A^ D B, and the lihes E F^ C G, parallel to them, 
MUd pcbdMted tiff they meet the baft A B, pf6(fuctd to P and . 
6 ; join D J^BOd D fiy and I>F 6 will be the tnktigle re- 

In the bint itaanher a tijangie thay bem^e, eqta!'t6 anjr 
right-lined figure wbitever. • .*>-):.-» r- 

. PROBLEM 



354 O^ MENSURATION. 



PROfelfeM XX. 

I 

YO MAKB A TR TANG LB ^QtJAL TO A GIVEN CIRCLE. 

Fig, 44. Let the given circle be A, draw the radius A O, 
and the tangent A B, perpendicular to it; on the line A B, 
take A fi equal to the circumference of the circle ; join B O ; 
then* will the triangle A B O be equal to the circle. 

• * » 

PROBLEM XXI. 

70 MAKE A RECTANGLE, OR A PARALLELOGRAM, 
EOUAL TO A GIV^N TRIANGLE* 

I 

f;V. 45. Let the given triangle bp A B C» bifed the bafc 
A B ill m, through C ; draw C n parallel to the bafe of the 
triangle AB; draw the line m n and BO parallel to each 
vther; and the re<^angle mnOB will be equal to the tri- 
angle ABC. 



PROBLEM XXIL 

10 MAKE A SQUARE EQTJAL TO A GIVEN RECTANGLE. 

* ' * ... 

F-'g. 46. Het the given refi§inglc be A B C D : produce the 
fide A B, till B 5 be equal ^o B C : W^S: A Ein the point O, 
on which as a centre, with the radiue O A, defcribe a lemi- 
circle A G F P, and produce B C to F* on, which defcribe 
the fquare B F G H, and it will be equal to ^^edaagle. 

In this manner any right- lined figure may be reduced to a , 
fquare. ' li , 

' ' • PROBLEM XXIIt' ' ' '^ 

TO MAICa A FIGVAE £(^AL TO TWO OTH^R SIMILAR 

FIGVRfiS. - < 

/Vf • 47f ILet the two ixmilar figures be P and Q, which 
arc fquares ; let tfce twp iid^&A 8 apd BtC be per|Sendicular 
to each other; join their extremities A C by a right line, on 
%hv:V d^fyri|>e the fqware p, whipfe will be equal to the two 
fquares P and Q^takeu together. - . - • - 

, . , ' AU 
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AH (imilar figures may be added together in the fame 
manner : for any two fimilar figures, conflru^ed upon the 
legs of any right angle, are equal to a fimilar figure con- 
firufted Mp6ti the hypothenufe. 

■ 

PROBLEM XXIV. 

TO MAKE A SQUARE EQUAL TO ANY KtjklfiBR OF 
S<^AR£S TAKEN TOGETHER. 

FiG«48. Draw two lines Am, An, perpendicular to 
each other : on one line mark A B equal to the fide of one of 
the given fquares,' and on the other line mark A C equal to 
the fide of another given fquare : then draw the lin6 B C, 
which will be equal to the fide of a fquare, equal to the two 
former given fquares taken together : then mark A D equal 
to B C, and A £ equal to the fide of a third given fquare ; 
then D £ will be the fide of a fquaiVt equal to the fum of the 
three given. fqirares taken together* 

Thus atiy number of fimilar figures may be added together* 

• * 

PROBLEM ;^XV. 

TO MAKE PLAIN DIAGONAL SCALE9# 

> Fig. ^9. Dfaw z, line of a convenient length, as A B, and 
divided into eleven equal parts *^ ; form each of thefe parts 
into a re6tangleof a fufficient height, by drawing parallel and 
perpendicular lines ; divide the altitude into ten equal parts, 
if it be for a decimal fcale — but if it be for feet and inches, 
divide into twelve parts r through thefe points of divifion 
draw parallel lines the whole laigth of the fcale ; then divide 
the length of the firft large divifion A C into ten equal parts, 
both at the top and the bottom of the fcale, and connect thefe 
points of divifion by diagonal lines as (hown in the figure, 
and the fcale is finiihed. 



* Only four parts arc laid down in this fcale for iptant of room. 

VOL. I. u u The 
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The uf? of thefediagoQ^fcales is, to take off the dimenfions 
of three figures ;- and if the firil large divifions ia the g:alei 
from B to C be tluits, the fecond let of divifionsirom C to A, 
lA'ill be the tenth parts of an unit» and the diviiioa$ in thcaltU 
tude from D to A will be hundredth parts : if B C be tins, 
A C will be unit;, aiiid A D tenHh parts : if C B be chouikndti 
AC will be hundreds, and AD tens: for example— if it 
were required to take off 043 from the fcale, fix one foot of 
the compalTcs, at the figure 3 of the largeft divifioo8 at the 
bottom of the fcale, and extend the other foot to 4 of the ie- 
cond fmaller divifions, and on the bottom of the (bale; then 
for the three units flide up both points of the conipafles in s^ 
perpendicular line, till they fall upon the third longitudinal 
line, and on that line, with one foot of the compalTes remain- 
ing fixed, extend the other foot to the third diagonal line, and 
you will have the extent of the three figures as required. 

To meqfure the Length of aruf Line. 

Take the length of the line, between the compalTes, and 
apply it to the fcale : fuppofe it contains above three of the 
large divifions, then fet one* foot of the compafles on the 
point 3 of the large divifions, and fuppofie the other foot of 
the compailes to fall between 4 and j of the fecond divifioiit ; 
ilide up the compares by a perpendicular rooition, keeping 
one foot on the line of the large divi&on 3^ till the other foot 
fail on tl;e interfedtion of one of the diagonal lines, * which 
fuppofe to be four ; this fliows that the length of the line 
tiieafured is 344. 

PRQBliEM XXVL 

TO MAK.B f LAIN SCA.LBS FOU TWO FIGURES. 

FiQ» $p« If;the fcale he a decimal one, after dividing it into 
any propofed number of large divifions, one of thofe divifiona 
xnnfk be fubdivided into ten parts : but, if it be a duodecimal 
fcale, one of the large divifions mu& be divided into twelve 
parts, and fervp to take dimenfions for feet and inches. 

The 
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/ The «l^ft prOj[^i^r form fof a fcale of equal part^ is that 
where the divifions are marked on the very edge ; and srre 
generally made of ivory, the edge being made thin for the 
purpofe of pricking off divifions on the paper, without the 
help of the compares* 

PROBLEM XXVII. 

TO MAKE A RIGHT LIN£» THAT SHALL BE A MEAN 
JPROPORtlONAL BETWEEN TWO GIVEN LINES. 

Fig. 5 1. Tlet the two given lines be A C, C B ; join the/xi 

. to each other fp as to form a right angle at the point C : join 

the points A B, which will be the diameter of a circle ; then 

defcribe the circle; B C A E, draw C D perpendicular to 

A B, and it will be the mean proportion required. 

Note. The angle A C B, dcfcribed in a femicircle, is 
always a right angle. 

The chord A C is a mean proportional between A D and 
^ By and the chdrd B C is a mean proportional between B D 
andAB. 

The fquare of the hypoth'enufe of a right-angled triangle 
Is equal to the fquares of both the iides, as feen in Problem 
XXIII. 

The three inward angles of a ti^iangle are equal to two 
right angles* 

Tilangles that have each angle equal to each other are 

called ilmilar. triangles. 

I 

To find the Area (^Juperfidal Figures* 

The area of a figure is the meafureof the furface, without 
any regard to its thicknefs or depth. 

The area of a fuperficial figure. is the number of fquare 
ioehrsy feet^ yards, tec. containefd oh its furface. 

Square yards, feet, inches, &c. differ from the fame mea^ 
fure) in length) as feen in fh'e following table ;<— 

y jj X Limaf 
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Lineal Meafures. ' 

12 Inches i Foot 

3 Feet i Yard 

6 Feet i Fathom 

i6|Fe€tor\ f i Pole 
5| Yards J"' I or Rod 

40 Poles 1 Furlong 

8 Furlongs . . • • i Mile 



Square Meafures. 

144 Inches . . , . i Foot 

9 Feet I Yard 

36 Feet ...... 1 Fathom 

2 72 1 Feetdi-l f iPolc 
. 30I Yards J 1 or Rod 
1600 Poles ...... X Furlong 

64 Furlongs • • • x Mile 



PROBLEM XXVIII. 

TO FIND THB AREA OF A PARALLELOGRAM, A SQUAHE, 
A RECTANGLE, A 'RHOMBUS, OR A RHOMBOID. 

The area of any of thcfe figures is found by the fpllovf ing 
rule : 

,RuLE. Multiply the length by the breadth (or, if it be a 
rhombus or a rhomboid, by the perpendicular height *), and 
the produd tvill be the area. 

Fig. 40. What is the area of a fquare, one fide whereof 
is 6 feet, ;ind the other fide 7 feet ? Anfwcr 44 fctt. 

6 

' 7 

42 feet. 



. PROBLEM XXIX. 

Fig. 18. What is the area of a rhombus, the length whereof 

is 12 feet, 5 inches, and the perpendicular height 6 feet^ 10 

inches ? 

Feet I a 5 inches 
6 10 

"74 ^ 
JO 4 «^ 



Aniwer 84 10 ^ 



M^ 



^ The perpendicular height of a parallelogram, a rhombus, &c. is a 
line diawa from the uppermoft fide, perpendicular to the bafe, and the 
perpendicular height of a triangle is a'fo a line drawn from the appec* 
m^ft angle, perpendicular to t^ b^Ce* 

rROBLEM 
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PROBLEM XXX. 

Fig. 1 7. What is the area of a rhomboid, whofe length i$ 
5 chains and ao links ; and perpendicular height ao chains 
j links I 

In this Problem the chains ' 5,20 

and links arc multiplied by ^Q»og 

each other as decimals, -as the •^o® 

links are always decimal parts 



of the chain, as will be ihown — ^ — ^ 

hereafter, and the produd is a 

the anfwer in fquare chains and TtoIo 

links, which is dividedby 10 to . 40 

bring them into acres,! as there 2^,1600 

are 10 fquare chains in an "^ " 

J ^, J . , Acres. Rood. Perches, 

acre; and the decimals are ip ^ 28,1600 A nt. 

n^ultiplied by 4 for roods, and — ~~" 

thofe decimals again multiplied by 40 for perches, becauf« 
4 roods make one acre, and 40 perches one rood. 

PROBLEM XXXL 

TO FIKD THE ARBA OF A T&IANGLfi. 

Fig. 9. The area of all triangles is found by the follow- 
ing rules :-7 

Rule i. Multiply the bafe by the perpendicular height, 
and half the produ£i will be the area. But when only the 
three fides of the triangle are given, the area is found by the 
following rule: — 

Rule 2. Add the three fid^s together, and frpm half the 
Sum fubtrad each fide feparately ; multiply the half fum by 
the remsdnders of the three fides, continually togethe;*, and 
ihe fiiuare root of the prgduA wUl be the area pf the 
tritoglc. 

I El^AMPXE 
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Example i« What is the area of a triangle^ whofe bafe 
is 40 feet, and perpendicular height 20 feot ? 



40 
20 



2 ) 800 Anfwer 400 fett. 



B^— ^-aiB 



Example 2. What is the area of a triangle whofe 3 fides 
are 20, 18, and 16 feet ? 



•0 




a? 


27 27 27 


18 


^ 7 20 18 16 


16 


i8q .V y o/i 


S4 


9 




1701 




I] 






187U 








• • • 


- 


I 


1711(13/5.78 

• 




*3 


83 




3 
266 


69 




i8it 




6 


1596 




ijzi 


' 1 ziioo 




7 1 


19089 




47348 


24TIOO 




8 


218784 




f 


^ 


22316 



Anfwer 136.78 feet. 



PROBLEM. XXXIL 

TO FI»D AWT »Nr SIDE OP A RIOHT-ANCt'ED fltlAlTGLV, 

HAVING THE OTHER TWO SIX>£d. 

In ewrj right-angled triangle, the fquare of the hypo* 
theavfe b equal to both the iquares of the two legs, m 
ihown in Problem XXHL 

Therefofe, to find the hypothenufe; adi the fqaa^e^ of thf 
two legs together^ and extraft the fquare root of the fnitt* 

And 
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And to ftjad one leg, fubtra A the fq4]aro oi liie other leg 
from the {qvaap of the hypothenufe^ and the {({xaan root of 
the difference is the leg required* 

Example i.\yhat is the hypothenufe of a right-angled 
triangle, whofe bafe is 33 feet, and perpendicular 56 feet i 

5& 33 

5^ 33 

33^ 99 

g&o 99 

313^ 108^ 

1089 ■ 

4d2$ (6j fleet. Anfwen 

\ 

£xAMFi.E 2. What is the perpendicular of a right^ao^cA. 
triangle, n^bofe bafe is 40 yards, andhypotbwufe Jpyaids} 



40 


50 


40 ^ 


5P 


1600 


2 coo 

1000 


' 


900 yards. AolWer. 



j^. 3« What is the height of a fcaHng-ladder to reaeh the 
top of a wall 28 feet ia height, and acrofs a ditch 45 feet in 
breadth ? Anfwer 50 feet. 

Queflions of this nature are refblvcd by the foregoing 
j^robieo) J the height of the ladder being confidcredatt a; by* 
pothe&nfe of a ri^t^aogled' triangle,, and the height of tfaot 
wall apd breadth, of the ditchaa the t^a other legs of dif 
triangle.. 

PROBI^EM XXXIII^ 

TO FIND THE AK:kA OF A TRAPErOTD. 

RvLE. Multiply the fum of;the two paralid ildei hyhaii. 
the perpendicular diilance betweea then^; imdjthefiodttft- 
will be the area. 

' * EXAMPLB 



^S OF MfetfSURATlON. 






ExAMPU I* What is the area of a trapezoid, ivhofe two 
israliel fides are 8 feet and 12 feet, and perpeadicVilar dis- 
tance 10 feet ? 







8 
12 


• 
1 




Anfwer 

■ 

PROBLE[ 

1 


20 

5 
100 


feetl 




VI XXXIV. 


TO 


FIND TME AREA 


OF A 


TRAPEtlUM. 



I 

Rule. Divide it into two triangles, .by a diagonal line 
cl^awn from any one angle to the oppofite angle, then find 
the ar6a of thefe two triangles, by Problem XXXII. and add 
them together. 

' Note, Two perpendiculars drawn from the diagonal line 
to the other ^wo oppofite anjgles will be the perpendiculars of 
the triangle*^ » 

- PROBLEM XXXV. 

TO FIND THE AREA Of ANY IRRSGULAl. FiaURB OF 

AHY NUMBER ^V SIPES. 

» All irregular 'figures coidifiing^of more thanthi^de fides 
are.to be dmdediiivo tniapgl^ or trapeziums, then find the 
afda of each jof thefe tmjigles or trapeziums feparately, and 
add them together, and the fum will be the area of the whole 
figure. 

• *^ T»»"'"^'' Ti»-- ( ' \ t \ ••• 

Nate^ Every fijgfunr tbay be divided Into as many triangles^, 
except twp,. as ^be figure \x^ fides* 

Thus, a figure of fiyt fides^may be divided into three tri- 
afagteij afigwe'of .fix fidei, into four triangles } a figure of 
eight fidet, Into fix-triangles, &xu 

PROBLEM 



I 

\ 
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MS 



fle 



PROBLEM XXXyi. 

TO. FIKD THE A&IA OF A REGVLAE POLYGON. 

Ca&£ I. When the centre can be found. 

Rule. Multiply the perimeter of the figure^ or fum of its 
fides, by half the perpendicular, drawn firom the middle or 
one of its fides to the centre | and the product will be the 
«nfwer. 

Case 2. When the centre cannot be found readily, as in 
pieces of wafer, where buildings are erc£led, &c. 

RvLK 2. Multiply the fquare of one fide of the polygon, 
by the multiplier fet againft it, in the following Table; ai)d 
the produdt will be the anfwer. 

TABLE. 



No.rf\ 


1 




Sides of 


Names vf tht Polj^, ^ 


Multipliers, 


the PoL 


'_ • 


\ 


3 


Trigon, or equi. tran. 


' 0.4330127 


. ^ . 


Tetragon, or fquare 


1,0000000 


s 


Pentagon 


1.7204774 


6 


Hexagon 


2.5980762 


7 


Heptagon 


3.6339124 


8 


0<5fcagon 


4.8284271 


9 


Nonagon 


6.1818242 


10 


Decagon 


7.6942088 


II 


Undecagon 


9.3656399 


12 


Dodecagon 


II.I961524 



ExAMPLS. What is the area of a regular pentagon, whoft 
fide is 25 feet, and perpendicular 17.204774 feet? 

By the iecond rule, 



By the firfi rule, 

8.602387 I pen 
125 perim. 

43 0"93Sv 
172 04774 

860 2387 



1075.298375 Anf. 



w" 



VOL* I. 



XJE 



1.7204774 
^ 

8 6023870 

34 409548 
1032 28644 

1075.2983750 Anf. 
SoBLEM 
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PROBLEM XXXVJI. 

TO PIKD THE DIAMETER OR THE CIRCUMFERENCE OT 

* 

A CIRCLE, THE ONE FROM TUB OTHER. 

RvLE I, As 7 is to 2Sy (o is the diameter to the etirutn- 
ference. — As 22 is to 7, fo is the circumference to the dia- 
meter. 

Rule 2. As 1 13 is to 355, fo is the dimneter to the cir- 
cumference. — As 3SS, is to 113, fo is the circumference to 
the diameten 

KuLE 3. As I is to 3*1416, fo is the diameter td" the cir- 
cumferencet — As 3.1416 is to i, fo is the circumference to 
the diameter. 

j^v. I. If the diameter of the earth be 7958 miles, as it 
nearly is, what is the circtimference> fuppofing it \|V'ere ex- 
ad ly round ? Anfwer 25000.8528 miles. 

J^». 2. What is the diameter of the earth, fuppofing thp 
circumferepce 25000 milefi ? Anfwer 795 7I miles. 

PROBLEM XXXVIII. 

TO FIND THE AREA OF A CIRCLE. 

» 

Rule i. Multiply half the circumference by haff the dia-i 
ineter, and the product is the area. 

RiTLE 2. Multiply the fquare of the diameter by .7854. 

Rule 3* Multiply the fquare of the circumference by 
•07958. 

Rule 4. As 14 is to 11, fo is the fquare of the diameter 
to the 'Qrea. 

Rule 5. As 88 is to 7, fo is the fqualre of the circum* 
ference to the area. 

^. I. What is the area of a circle, whofe diameter is 7 
fcpt ? Anfwer 38.4846 feet. 
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j^. 2. Haw roauy iqilare feet does a circle contAin^ the 
dfcumference of which is 10.9956 yard$? Anfwcr 
86.I9266. 

The operation of thefe problems is purpofely omitted for 
the exercife of the learner. 

PROBLEM XXXIX. 

TO FIND THB LENGTH OF ANT ARC OF A CIRCLE^ 

Rule i* As 180 is to the number of degrees in the arc» 
* fo is the product of the radius multipled by 3.1416 to the 
length of the arc. 

Rule 2. As 3 is to the number of degrees in the arc, fQ 
\h the produ6^ of the radius multiplied by .05236 to the 
length of th^ arc. 

j^. I. What Is the length of an arc of 12 degrees 10 
minutes, the radiifs being 10 feet ? Anfwer.2.i234|- feet. 
J^. 2. What is the length df an arc of 30 degrees, the* 
. radius being 9 feet h Anfwer 4.7124 feet* 

PROBLEM XLi 

TO FIND THE AREA OF A SECTOR OP A ClkCLE* 

Pig. 22. Rule i. Multiply the radius by half the arc 
of the fedtor, and the produd is the area. 

Rule 2. As 360 is to the degrees in the arc of the fedior^ 
fo is the w^ole area of the circle to the area of the fedor* 

N0te, For the femicircle take one half of the whole 
circle ; for a quadrant, one quarter ; for the fextant, one 
fixth, &c. 

Example. What is the area of a fedoi: of a circle^ whofe 
radiifs is 1 5 feet, and the arc 30 feet ? 

1 



7S 
'5 
A&fifer 225 fe^t* 
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i^. ft. Whtt is the area of a quadrant, and a femicircle, 
w)io£b radius is 13 feet each ? Anfwer, the quadrant 
S3ft.73a6feetj and femicircle 265.4652 feet. 

PROBLEM XLI. 

TO FIKE^ THE A&BA OF A SEGMENT Of A CIRCLE. 

RvLE. Find the area of the fedor of the circle bj the lailj^ 
Problem. 

Find the area of the triangle formed by the chord of the 
ftgmenty aid the radius of the fedor. 

Then the i^m of thefe two will be the anfwer, if thefeg- 
ment be greater than the femicircle; but if thefegment be 
left than a femicircle, the difference will be the anfwer. 

The foregoing Problems will be found fully fufficient to 
inftruft the learner in the method of mcafuring every kind 
of fuperficies whatever, as there is no figure but may be re* 
duced to one or more of the foregoing figures. 

OB MEASURING ARTIFICERS' WORK. 

Mafons' Work. 

To mafonry belong all forts of ftone-work, and the mca- 
fure of it is by the foot, either fupcrficial or foHd. Stone 
walls, columns, blocks of ilone, &c. are meafured by the 
folid foot; but flabs, chimney-pieces, pavement, &c. are 
meafured by the fuperficial foot. 

The Prices of Majons* Work, 

Newcaftle ftonc, per foot euhic • . • • o 1 zo 
Workmanfhip to ditto, ptr fuperficial foot^ ixova 

6//. to ' • o r 6 

Portland (lone, /^ci;3ir/^^/ .••••046 
Workmanfliip to ditto, per foot fuperficUl^ from 

x/« te . . . 028 

P^ine 



\ 
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Paving in Portland iloncs fir^ight, i| inch £. m. i. 
thicky ptr foot fuptrftcial • O A O 

Ditto 2 inch thick ^ •••••• o ft a 

Purbeck ftone, paving, /er foot fuferfidal^ 
from 1 1^* to ..0x4 

Bremen ilone^ paving in terraces, per foot 
fuferficial ••••*.««..oir6 
' Portland (lone, chimney-pieces imd flabs, from 
1} inch thick to 3 mchc^i for foot fuperficial^ from 
XX* I uL to ••••••••••oft<) 

Marble chimney-pieces veined, /^r/»^/ r»^r i 15 o 
Workmaniliip io.&Xio^ per foot fuperficial^ from 

3/. 6i/. to ••••'• . ....086 

Blue and white marble, an inch thick, per foot 
fuperfictal \ 056 

Bricklayers* Ifbrk. 

Brick-work is meafnred by the fqiiare rod of 16 feet and 
a half, and the brick- work eftimated at a brick and a half 
thick; if a wall bt more or lefs than i;his flandard thicknefs^ 
it mud be reduced to it, by the following rule : 

Rule. Multiply the fuperficial content of the wall by the 
number of half bricks in the thicknefs, and divide the pro- 
du^ by 3, and the quotient will be the fuperficial contehtt 
of the wall, at the true (landard thicknefs of a brick and a 
half. 

To take the dimenlipns of a building, it is nfual to mea* 

fure half round the outfide, and alfo half round the inlide; 

the fum of thefe two meafures muhiplied by-the height, 

gives the fuperficial content, which rouft be reduced to the 

^ ilandard meafure, in order to afcertain the price. 

Chimnies are fomet ime» meafured as if they were folid, 
^edu6ting only the vacuity from the hearth to the mantle ; 
, and ibmetiroes they are meafured round for their breadth* 
and the height of the ftory is their height, and the depth of 
the jambs is their thickQ.ef^s in this cafe.no dedu^ion is 
fn^dc for the fire-place.* The 

# 
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The chiiDDey-fiiafts, which appear above the building, are 
meafiired round for their breadth, and multiplied by their 
beight for the fupeiiicial coatent; aud the thickeft is ac- 
counted half a brick more than it really is, on account of the 
fcaffblding,' &c. 

All windows, door^ways, &c«'are to be deducted in mea* 
furing for the materials, but not in meafuring for workman* 
ihip. There are alfo fome other allowances, as double 
meafure for feathered gable ends, &c. 

All the following brick- work is meafured by the rod fquare 
of i6| feet, which contains 272 J fquare feet ; hence, when 
the contents of brick-work is found in fquare feet, it is di- 
vided by 272 (the fradion being negleded), and the quo- 
tient is the number of fquare rods ; which is to be reduced 
to fbndard meafure by the former rule. 

Tiling is meafured by the fquare of 10 feet, making one 
hundred fquare feet to each fquare. 

, Prices. 

Brick- work at per rod* £. /• i. 

New place bricks, laid dry, without mortar, 
10 wells, cefs^pools, &e. 10 10 o 

Rough greyftock brick-work, in party-walls, 
&c. from lo/. to •••••••• j» o o 

Labour and mortar only, to brick-work, from ^ 

3^-to • 3 IS o 

Labour only to ditto, from i/. 8j. to • • 1 10 o 

Flain^tiling, at /lo- y^»ar<« 
New plain tiling, from 2/. Z2J. to • • . 2 15 o 
Labour only, from 6j. to •••••670 



( 



Trice of Materials* 

iSimt^ per hundred • « • « . .i. 014.^0 
Sand, per load ••••••••060 

Mon^r, per ioad^ ibs.T-per hod « . • . 00 7 

Pointing 
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Pointing mortar, fer load •••••• i i!& o 

Bricks, per hundred^ according to the quality, 

from 3;. dd. to • • o 16 6 

Bricklayer, per day, in fummer • . • .. 048 

Ditto, in winter •••043 

Labourer, per day^ in fummer .•••034 
Ditto, in winter • * • •• . •• 030 

Carpenters* and Joiners* Work* 

Moft large and plain articles are meafured by the fquare 
of 10 feet, each fquare being 100 feet ; but mouldings and 
other ornaments are generally meafured by the foot, running 
meafure. 

In meafuring flooring, no dedudlions are made for hearths, 
on account of the trouble. ^ 

Partitions are meafured from wall to \vall, and frdbi floor 
to floor, and no deductions made for door-ways. 

In meafuring rroofs, the length of the houfe in the infide 
with two thirds of the thicknefs of one gab|le, is confidered 
as the length ; and the breadth is equal to twice the length 
from the ridge to the end of the rafters. 

For flatrcafes, take the breadth of «U the ileps by a firing 
from the top of the iiaircafe to the bottom, which multtplb^ 
by the length of one flep. ' 

For wainfcoting, take the coropafs of the whole room for 
the length, ^nd.the height from the floor to the ceiling for 
the breadth,, deducing door-ways, windows, &c« from the 
materials, but not from the workmanfliip. 

For doors, Ihutters, &c. Thefe are meafured by thq foot 
fquacp, allowing, for .their thicknefs, the number of pannels, 

&c. . ^ ^ 

Prices. 

Flooring, at per fjuan fuperficiaU £• «*• ^^ 

Labour and nails only, from 6/. bd. to .• • o i% 6 

Hoofs, 



' \ 
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Windows are done by (be piepe, and Mi^f^^uares^ty tbe 

ib^sen. 
Cfainjaey-pieceBi variegated or ^ded colours, tec by the 

fbotfquarer 
Ofnamental fij^ores; niDiiUings, icc. hj th|^ foot riuimag^ 



PriceSf 

Common paipting In oU 

Onct^fieryard .• .. • * • i • 
Ditto^ twice • . . ...^ • • • 

Ditto, tbree tunes • ,• • . • • 
Sam A^mes, once in oil^r^^ • .• 
pittp^twiceinoil .,.•,•♦ 
Sam fquares once m oil, fcr thzm • 
Ditto, twicft ., f .••.,•. 
Caletnedta •••••^f« 



jf • #• A 



• o 

• o 

I 

• o 

• o 

• 9 

• o 



o 3| 

o s« 
74 

9 

» 

8 
o 
6 



o 

6 
X 

o 
I 
o 



■« » 



OlaziSrs*" 

Glaziers take 'their dimenfion^ in feet; inches, an^P^rtti 
p^d cpnipute their work biy the ifquare foot. 

In taking the IctngA ^o& breitdt)i tf a ^in^ow, tbit Cftfi- 
burs between 0e fquares aee inchidbl; and windows oi^ 
«nralpr orcular form are o^eafuredas ifthey^eit fqtkarc^ 
taking ^e gre^teil length a^d hrea4tbi on Hfiount bf thcf 
^R^l^ in putting the glafi. . . '. 



V.*' I 



Prtca. 

~ ITat>-gIafi, eut J^:oin i foot to t feet, ferfi^t 



CjiJ? 
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. f 1 . ••',• ,. •• .•> 5 ,'* ' III ' I. , ,1 'l» i. 

to fiMiftion^lheinftrii^ttttluM in raeafuriiig laiid.' 

The chain, cailled' Gunter'$ chain, confills of xoo eqtkd 
links, each link being *^ of* a^yafd, or -^ 'of afoot, that 
]s7.9ft inches long; and the ii^hole chain is 4 poles or 21 
yards in length, ' • • --.' 

'An acre of land is equatto to fquare chains. 

An acre is divided into 4 equal parts, called! roods, and 
each Yood into 40 parts, called perches or poles. 

The ienglh of lines meafured with the chain is fet down 
in links,' as integers, every cliain being zoo links in length^ 
therefore, when the content of a piece of land is found in* 
fquare finks, cut off 5 of the figures on the fight hand for 
decimals, and the reft will be acres: thofe decimals are then 
multiplM^y 4, to bring them into roods, and the decimals 
of the product' multiplied by 40, for perches, as in the fol- 
lowing example : 

' fcxAkPLE. What fs the area of a refbngular piece of 

gtq\ikd^ the length of which is Z300 links, and the breadth 

440? 
• - ' • 'is'oo . '- 

- 240 'j yL. ' 



3,x20fio 

4 

•48000 

Anfwer 19.20000 3 Acres, o Roods. 19 Perches* 
^ YY a * a. Q^ 



354 ^ Mfelr6lrliA¥xdi^. 

2. Of the Plain TahU. 

This iafirutDentconfifis'oIr aplalo' redsangular board of 
any convenietit.iize, fixed to a ^n(| pf three legm by means 
of a ball and focket, by, which the table is inclined in any 
dirr&ien ; it h)^ alio a frame <)f H^ood ,tp fit xc»fSi iu tdge^ 
which ca;i be{ taken. 9S9. &f ii^jpmfffk of .fixiog. a . <beer of 
paper on the table. One fide of the frame b divided intft 
fereral equal parts, for Vat flurpiole of drawing lines acrofs 
thepapej, and the other fide pf the firaiae is, divided int» 
36Q degrees itook a. centre in Jhe middle, of the tabki for the 
purppfe.of takmg anglesi &c« Th^re is alfo a peedle,and a 
compafs oh one fide of tlie table, to point out the diredbions^ 
and fix the table, in the fame .pofitioqt with rejard to the 
points, of the compar3 at every r^mpye. .. . ^ . 

There is an index alfo, which ^ a brafs two-foot fcale* with 

,_.» , » t^ f ' t I ,■ . ', * • • * 

two,opefi fights,. one at each .epd: th,efe fights, and one edge 
of the icale, ^r^ in the iame plane,, fui^.tbat edge is called the 
fiducial^ edge^ of th^ index. - . \ 

In ufing this table, a iheet of paper is to be wetted and 
fpread fmooth,^. with, the fiiame of the table pitted dovfm 
clofc, to keep the .paper fteady, which is to remain till it is 
dry, that it may ftretcb itfclf fmooth : upon tliis paper the 
plan is to be drawn. 

. In taking a furvey of any place, a point is to be made ok 
the paper to denote that fpot where the table b fixed, which 
is called the ftation ; then in that point fix a pin, or one foot 
of the compafies, and to it apply the fiducial edge of the In- 
dex, moving the otlier part of the index about, till through 
the fights you perceive one angle of the field youfurvey, or 
fome other remarkable objeft ; and from the flation point 
draw a line along the fiducial edge oi the index. Then turn 
the index about upon the flation pobt as a centre, till you 
perceive another angle, or fome other object, and draw a line 
from the Ibition point along the edge of the index, as before : 
continue to do the fame, till you have drawn lines from the 

ftatioo^ 
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fiation, to rcprefent the Ipearings of as nauiy angles or objedt 
as may be neccifaiy, and no more ; then meafure from the 
ilation where the table is fixed to every objeft which you have 
Tiewtdy and lay the meafures down upon their refpe£ti?e 
lines on ^ paper. 

If it be required^ as it fometimes is, to take a furvey from 
inore than one flation ; remove the table, and by the kelp of 
the compafs fix the table in the fame pofition as before, and 
mark another point oh the paper, for this iecond ftatioa 
point ; and from thence draw lines to as many objeAs aa 
may be neCefTny, marking the diflance from the flation as 
"before. 

In ufing the plain table, chodfe fuch a point for your fiaC* 
'tionas (haU'have an obje£^< both before and behind the 
ftation point, if it be poffible: and in moving the table 
-from one ilation to anotbier, it-^ill be neceilary to prove that 
it be ftraight in' the line towards the 6bje6^, and alfo thattde 
diftance be rightly laid down on the paper. To know whetbdr 
the table be fet ftraight in the Hue, move the table about till 
through the (ight^of the index y6\i can perceive either the 
fore or back objedl ; then go round the table, and look 
through the fights at the other end of the index, to fee if 
the other object can be perceived ^ if it can, the table is Bi 
^the line, but if not, the table mud be flilfted according to 

your judgment. . ' . ' 

■ To know if. the table be in the right part of the line, that 
is, if the diftance has Been rightly meaiured, ^x thctaWe in 
the fame pofition as at firft, and lay the index along the fiss 
tion line; then turn the table about, till the fore and back 
objeAs appear through the fights, and theneedle will point to 
the faitie degree as at firft ; then lay the index over the fiatidh 
point, and any other point on the paper reprefenting an 
objed which is feen from the ftation, and if the famc^objeA: 
appears Uraight through the fights, the ftation may be de» 
pended upon as right) but if not, the diftance miift be exff- 
miQied and corrected till the faid obje^l: can be feen. 

0/ 




OF MWSUIUITION. 

Ofjhifling the Paper on the plain Table. 

Wbei^ the paper is full written, aad it is neceiTary to cop* 
ttaue the plan upon another (beet, draw a line throug)i th^ 
.fertbeft point of the lad (lation line, then take the fheet of 
ffae tabl^ and fix. another iheet on, drawing a Vmc upon it 
in -the moil convenient part for the red of the work : tho^ 
fbl4 the old (heet back, clofe by the line drawn upon it; 
gpply the edge to the line on the new flieet of paper, and as 
tbey lie in that poiition continue the laft ilation line upon th^ 
l»ew Iheety and alfo the reft of the rneafures, beginning zf. 
where the old fheet left off; and (o on from one iheet tp 
aoother. When the work is done, the ihe^tsare to be &&• 
jCned together into one piece, and the lines in each (heet tp 
:be ^curatiJy joined tqgether. 

It muft here be noted, that the iaid joiaii;]^ lines upon (be 
o)4 and new ibeets 'muib have the iame inclination with 
regard to the points of the C9n:^)afs. 

J. Of the Theodolite. 

This is a brafs circular ring divid^ into 360 d^rees, with 
iui index, with open fights, or a telefcope moveable upon the 
^ntre ; alfo a coippfifs. to poiat out the bearings, &c« Tbp 
whole is fixed by the centre upon a fiand. 

When this uifirumeut U ufed, a field-book is neceflary^ to 
note down allmeaiurQ^^ angles, &c. to be remembered when 
^the.pUn.is drawn. 

In ufing this infinuneot, any fiation may be taken as k 
judged fnoft convenient, but it is beft to Cake a ilation from 
which mofi objects can be feen; and it is'necefiTary at erery 
pew .Cation to fix the Theodolite in the fame pofition by 
^eans of viewing the fore and back obje£ts, and the com« 
pafs, as in ufing the plain tables regiilering in the field- 
.book ^he number of dfgre^ cut off by the-index in viewing 

each objcft. 

• - • • • „ » 

The 
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The beft method of nfirtg thh inflnitnent U to dfiw a 
large circle^ quarter it, and mark tlp6n it ^ number of de* 
greei cut by the indexi in viewing each objeft ; then hy a 
parallel ruler draw from flation to ilatioii^ lines parallel t6 
the Hriet drawn from the centte to the refpe£iive points <lf 
the circumference. 

ft 

4. Of the Crqf$. 

This inftmiiient is only twd pair of iightt, let at right 
singles to each other upon a ftaff with a iharp point to (tick 
in the grd'tind, ; 

The crofs is very ufeful to meaAire fmall and crobked ^ 
pieces of ground. The method of meafuring them is this : , 
meafure a bafe or chief line in the longeft direAion of the 
piece, from corner to corner, and, While meafuring it, find 
the places where* perpendicular lines fhould fall upon thit 
line, from the feveral comers and bends in the piece, With ^ 
the crofs, by ^xing it upon fuch parts of the line that through - 
one pair of the fights both end^ of the line may be leen^ and 
through the other pair of fighti the correfponding angle or 
angles may be feen, and then meafure the length, &c. 

There are alfo feveral other inftruments ufed in furveying ; 
as the Circumferentor, which refembles the Theodolite both 
in fliape and ufe ; the Semicirde^ ufed for taking angles, 
&c.; and the Ferambulator, for meafuring roads and other 
gredt diflances, on level gronnd; it haf a wheel of 8| iTeet 
in clrcuthference, upon which the machine- turns, and the 
,diftince meafured is pointed out by aa index moved round 
by clock-work. 

Levels are inftrumentis with telefco^es or other fights, ufed - 
to tnd levels, or how much one place is higher than^no* 
ther. . , 

The offset-ftaff is ten links in len^b, and ufeful for nikea* 
furiig tte tjOiieti and other fl[6rt dilLficb. 

Tfccre 
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There are aUb various Ibales ufed in protra£ting, and 
meaiuring on the paper ; as plain fcales, protrador, line of 
chonls, line of equal parts, reducing fcale, parallel and per- 
pendicular rules, ice* 

But of all the iofhruments ufed in furv^ng, the plain table 
is by much the beft, both in point of accuracy and e^qiedi- 
tion ; for by planning every part immediately upon the fpot,'^ 
white the objefts are in view, the work is more correct, and 
)a deal of writing is faved in the field-book ; it alfo affords an 
opportunity of proving the work at every fiation : but there 
are many cafes in which fome of the other infiruments will 
be found more proper; and fome ca&s in which no infimmetit 
at all is neceiTary, but the chain itfelf, particularly in large 
open fields lying together. 

In furvcying with any inflrument, except the plain table, 
fome fort of a field-book is neceflary to note down the angles^ 
diHances, &c« ; but in uiing the plain table, a book is not re«> 
quifite, as the whole plan is drawn upon the fpot. 

This book every perfon contrives for him/elf; I flialli^ 
however, give the form of one as it is generally ufed. 
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HeUB) in^this ; fyftenOi the bod^ is ruled in thnse columns ; 
the nficfdle one is for the lUdons, angles, bearings^ diftances 
xpeafured^t&c. and thofe columns oh the right and left an 
for t^ offsets on the right ahd left fides, vhich are kt againft 
thdr.5:orrerpOfiding figures in the middle column, and alfo 
fpr:fttch<:i'eimrks as may be neceHary to note« 

Thus ? lixi jJit middle column ibnds for the firft fiadonj 
wher^ Ithe angl^ or bearing is io° ao'. On the left fide ag^ft 
jQ linksr is a^ o&tt of la links to the red houfe. On the 
le^'^ p^ orthe.tye^pnning.of the principal line, is an ofi^ 
of ^(1 UnkSy. and KUi the right of Use &me Day's hedge begbs ; 
at 24 on; the right an offset to the iame hedge of 40 links^ 
' and. at $p the iame hedge terminates, and at 940 an offset of 
AC Unks.oQ thpieft 

A line is to be drawn under the work, at the end of every 
fiatiqn lipe^ to prevent confufioo. 

. NQtwitJifi^nding the .field-book is in very general ufe, vet 
a mQre ready method; is tp draw by hand a rouj^ figure xe» 
fembUng'. that which is. to be me^fured, and write the di« 
mentions as they are found againft the correfpooding parts 
of the figure. This method may be pra^fed in moft cafes, 
where tlie furvey is not e2fcet4iia|;;ly l^e and intricate. 

PROBLEM I* 

TO MEASBKB A LINE, OK DISTANCE, WITtt VtlU CtlAllt. 

I 

After having fct up a picket or ftation-ftaff' at the end of 
the line to be meafured, two perfoiis are to begin the mea- 
fure at (be other end of the line. One perfpn is called the 
leader, and the other the follower* 

. The leader, havjng one end of the chain, proceeds forwards 
In a ftraight line towards the ftation-flaff, or obje&, till he 
has advanced the length of the whole chain : the follower all 
the while (landing ftill at the beginning of the lin^, holding 
the ring, at the other end of the chain, in his hand. When 

vol. !• z z the 
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the ktA»t ttts swriired totbeend of tttedudo^ lit Is ditvfted 
b5f( ^Mkfwet waving his ln»i to the rigbl| or l«ft^ till the 
IbUowap fets him in the fnnc l^oe with the mafk to be tnca^ 
flifed tot th«n bdth.of them ftooplngf and flretcbing iht 
chsib) Ihe Ittidep ftkks an armw in the ground at tfao end of 
the chain (he bting provided with ten fmall arrows f(^ that 
purpefd)^ The l^er leaving the anow in the ground^ as 
a mark for the fbllower fo cfome to, advanoes another chain 
forward, Mng dhic6ted by the follower, waving his hand^ 
before^ and. alio by moving himf^lf from £de to fide^ till he 
brings the follbi^el' and tht ftrft ttiark both in ono line; 
having then ftretcbed the chain, and ftnck down another 
irrowj a» before, the foUower takes up his arrowy and th^ 
both advance another cliain length : thu» ^ey continue t& 
do^ till all Che ten arrows aife in the hands of the felbwer, 
and the leader is advanced, to the end of the deVenth chaia 
Ivithdm an arrow : the follower then fehds or bnogs die tea 
arrows to th^ teader^ and tb^y fmceed on as before; Thus^ 
the arrows are ohanfged from the one to the oAcr at the end 
of etcry M» ohains; 

PROBLEM IL 

I 

TO TAKE ANGLES AND BBARlNGS. 

(See F^» t. itt SurvtfmpJ 

X,tt C D be two obje6bs» and let it be requiltd to take their 

bearings^ or the angle at the flatlon G. 

♦ .; - I . Wuh rtp Plain Tdhie. 

The taWe being* covered whh a paper, and fixed on its 
Aand, plant it at the ilatioil C, and fix a pin,. or thle p«>int of 
the compafles; in a point of the paper, to reprefent the ptbint 
G t clofe by the file of this point lay the fiducial edge of the 
index, and tiitn it about, ftill touching the point G, dll onfc 
objeft, X>y tatk be feen through the fights^ then by the fidff- 
cisd edgeof the index draw the line G D. In the reiy ^afme 
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manner draw this line C G from the objoft feen at C, and 
the angle C G D on the paper, will be equal to the angle ' 
'meaiTured. * 

a. ffiih ihft TheocblUe. ' 

Turn the mftruroent about till you fee the objcft P 
through the fights, and there fcrew the inftrument fail : then 
turn the index about, till, through the fights, you fee th^ ^ 
objed C ; then the degrees cutby the index upon the ring 
of the inftrument will iliow the meafure of the angle. 

3. fFiththe Chain only. 
Meafure o^ie chain length, or any o^Uerrtengthfrom the , 
^2^1. to both otje^ tC and D, then mea£iure'the4iftaiice 
D C» and U is d^sse. This muft be tnan^b^rced'totpi^Qr, <bgr 
making a triangle 'G C D, yricb lengths p^oportiipidito the 
CflErcrfpf^nding lengths in the jgure. 

PROBLEM III. ' 

TO SURVkv A TRIANGULAR FIELD. 

I. By the Chaifi only. 

Let tb^lidd to be -meafured be reprefented by the triangle 
ABC, (%•,!•) then <hav}ng fct up tnarks at the corners 
(which is jjways to be done, when thfife^mje no^hjj«6ts to 
fcrvc as marks) as you meafure aUmg.the lyie &qm A to C^ 
when you have arrived about n, where you jritdge a perj^endl- 
cular Mfill fall from the angle B, plant the cr^^.or .any ol^r 
fit inJttrument; ,n\pving it from one place *o iiaQtl|ier, HiB, 
through one pair of ^ghte, you can pcfcelve ifhe^marks A Ct 
and through the othca- fights the mark B. Then fl[i«afure^e 
remainder of the line from ji to C, and alfo the perpendictt. 
lar n 5 ; thus, having the bafe A^C, .and the peipQodicubr ; 
nB, the area is ea% found. 

, Or the area may be found by meafuringjthc Ita-^efides rf 
the triangle, as taught in the foregoing SedtioR, 
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2» By taking one or moire Angles 

This is done by ineafuring any two fides, and ,takiD|; thi^ 
angle between theni| as AB, BC, ^d the angle B; or, 
meaf^ringone fide, and the fwo adjacent angles, as A B, and 
the angles A and B. 



PROBLEM IV. 

TO SURVET A FIELD OF FOUR SIDES BT THE CHAIK* 

Let the field be reprefented by the fonr-fided figure 
A B C G (fig* i) ; meafure from A to C, which will be a 
diagonal, dividing the field into two triangles, A B C, AC G. 
In measuring along this diagonal line, dr^w the perpendi- 
culars n B, m G, as direfled in the laft Problem; then find 
(he areas of the two triangles ABC and A GC, and iM 
fhem together for the area of the trapezium A B C G. 

PROBLEM V. 

TP SURVET A FIELD OF ANT NUMBER OF SIDES BT 

THE CHAIN. 

I^t the field be reprcfented by the figure A B C D £ F G 
(fig. I.) Take a view of the field, and confider how it may. 
beft be divided into triatigles and trapeziums ; and divide it 
into as many trapeziums, and as kvf triangles, as poiSble* 
Thus, this figure is divided into two trapeziums, A'B C G 
G D E F, and the triangle "C G D. Then the areas of the 
two trapeziums are found by means of the diagonals A C, 
F D, and perpendiculars B n , m G, G o, p E, as in the laft 
Problem : and the area of the triangle, by the bafe C G, 
and perpendicular q D, as in Problem III. The fum of 
thefe two trapeziums, and triangle, is the area of the whole; 
JcJd. 

* NoUm 
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Note. The meafures ti each line may be wrote z^vafi 
' the correfponding fides of a fimilar rough figure, drawn upon 
paper, or in any other manner. 

Figures of tliis fort are, in fa£i, divided into tr^ingles; «a 
each trapezium is divided into two triangles. 

f 

PROBLEM VI. 

TO aVltVET AKY FICLP WITH THE FLAIN TABLC. 

Fig. 2. Plant the table at any one angle, as at C, from 
whence all the other angles can be feen ; turn the table about 
till the needle points to the flower de luce, and there fcre\f it, 
fad : noake a point on the paper for C, and then lay the edge 
of the index to C, turning it about the point C, till through 
the fights you fee the mark D ; and by the edge of the index 
draw a line D C ; then meafure the diftancefrom C, where 
tb^ table is fixed, to the mark D, and lay that diftance down 
on the paper, on the line; C D« Then turn the index about' 
the point C, till the mark £ can be feen through the fights, 
and draw the line C £, and meafure the didance from the 
flation C to the mark £, laying the diftance down on the 
paper, on the line C E : in the fame mahner find the pofitions 
of the points A and B ; and lay the lengths of thefe lines 
down on the paper, on the line C A, C B : then join the 
points by the lines C D, D £, £ A, A B, B C. 



PROBLEM VIT. 

TO SURVEY A FIELD BY MEASURING ROUKD IT. 

Let the field be reprefented by figure A B C D £ F (fig. 3.) 
Having fet up marks at the angles A B, &c. plant the iq« 
firument a( any point A, and tyrn it till the Qxed ind^x be ^ 
in the dire^ion A B, and there fcrew it faft ; then turn the 
moveable index to the dire(SHon A F, and the degrees cut off 
y^ill be the meafure of the angle A : meafure the line A B|, 
planting the ii^flrument at B ; and there in the fame manner 
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abcalfi the angle B; then meafore BC, and pbfenre the aogle 
C; then meafure the dKknce C D, and take the ai^ I>; 
then meafure D £, and takt the angle E; then raeafmr 
£f, and take the angle F; end lafHy, mcafiiie the diftaooe 

FA. 

To prove the work ;— 4dd all the inward angles ABC, &c. 
together ; and if tbe woik be right, the fum will be equal to 
twke as many' fight angles as the igvie has fides, except 
four right angles ; but when there is an angle that, bends ia« 
wards, as at F, and you meafure the outward angles, fubtrad 
It from four right angles, or 360 degrees, and the remainder 
will be the inward angle. 

Otha-wife ; 

Infiead of taking the inward angles, you may take the 
outward angles, by producing one fide of each angle further 
out, as feexi in the figure : and if the fum of aU the outward 
angles be equal to 360 degroes, or four right angles, the work 
is f^ht: but wiien one of the angles runs inwards, as F« 
fubtraA it from the fum of the reft, and thpiemainder will 
be 4 right angles. 

• PROBLEAI Vlir. 

TO SURVEY A FIELD WITH CROOKED HEDGES. 

Let A B C D E be the ftape of the fiey, (fig. 4.) Set up 
marks within the field, ^t a b c 4t dividir\g jt into as few fides 
as poffible. Then begin at any Hation, as at a, and meafure 
along the imaginary lines a b, b c, c d, d a, taking the offsets 
as you meafure along the lines, at a, m, n, o, p, &c. either 
with the offset ftaflP, or any other inftrument; which aretq 
te added to the area of the ^gyirt. The area is found either 
^y meafuring a diagonal from b to d, with perpendiculars to 
a, & c. xn by taking the an^s at the four corners a, b, c, d^ 
as before dure Aedf 
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Nctei The arcfi oft tbe offdHs :is found either by. the f ute 
for finding tbeai:ea of a triaaglet or talking the-msan meafurA 
ef' the perpen^cukr^i for the ineai^ difbnce.of the l^ge; 
thus, the offset fmm to B forna$^a. triangle whofe perpeUf) 
dik{(]jar is p< But j^t. from B tp I) mud be.meafured by 
addu)g.tb9 two p^fpendkulars'^ogether, and taking half |he 
futn,£[>r the npieaiSi diftaooe of the hedge frooti the line b e^ 
winch as to he nnultiplied thereby. 
' lltbss moaf^irement be taktn outfide the oSsetSi they dfwft 
theit be AiKbtrnd^ from the area./ 

PROBLEM IX. 

T<J.'SWKV>HV Al^Y PL ACS BY XWe 8TATlODS¥ ' 

ttt the {)late to be meafured be reprefented by the hepta- 
gonal figures A B C D E F G (fig. 5.) ; plant the plain table 
at fti, for the?*firft ftation; then tiim the table about, till 
through the fighfe you percieve h, the other ftation. DraV 
the line m n* oii the paper, along which lay the fidiicial edg^tf 
of the index, and theti fcrew the table fafl ; ' turn the nglit6 
round m, to all the objects ABC, Jkc, fucceffively, drawing a 
dry line by the edge of the index to each, as m A, m B, &c 
Next, meafiire the dilhmceon the grduhd from fn^* tic firft 
ftation, to^,^ thfe bther ftation J and there plant the table,, and 
lay that dlfhince domi oh the paper, oh the line m n; then 
ky the index-by the ftation line m n, and turn the tabk 
about, till through the Eghts you percfeive the other ftatioa 
m, and there fcrew' it fkft. 3«aftly, dire<5l the fights fucc^^^ 
firefy toall'tbeobjei^'ABC, &c. as before, drawing lin«ft 
fhnn ea<;h;'a3 n A, n B, &c. and the ititerfe^ions of thefe 
fines with the' former at die points A B C D, &c. give thi^ 
pfcice^of the obje(5te, orbouttdstrf the figure. 

The lime method niuft be purfued in furveying with the 

lbet3d6fHt^i (»• atty other inftrument for taking angle*'? 

tianieiy, tneaflJHngthie <fiftattee m n, planting the iifftninaent 

firfi at one ftation, then at atxother; plackrg.the fiired fights 
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m the dire£UoD m n, and dire^ing the moveable Gghts to 
every object, noting the degrees, cut off at each time, 

TheTe obfervations being planned, the interfedtions of the 
iines give the bounds of the figure, as before. 

If all the obje^ls cannot be feen from two Hations, then 
more ftations may be ufed ; always mea(unng the diftance 
fiom one ihition to another; placing the inftrument in the 
fame portion at every (btion, and from each (btion ob-> 
ferviog every dbje6t that can be feen from it, by taking its 
angular pofition ; till the place of every ohjcGt be determined 
by the interfedions of two or more lines— the more Unes the 
better. 

The ftations may be taken dther within the bounds of the 
figure, or in one fide, or at a diftance, and without the 
bounds of the figure. 

In this, manner very extenfive furveys may be taken, of 
large eftates, without entering them; or a furvey may be 
taken of a country, or any parts of a countxy, by taking two 
fiations, on two towers or eminences. 

I 
I 

Remarks, 

t. Take all (he angles between the ftations that are necef- 
fary, always meafuring the diflance from fiation to ftation in 
a right line. In meafuring any of the ftation diftances, mark 
where the(e lines meet with any ditches, hedges, roads, 
rivulets, or other . remarkable objeds, by meafuring the 
difiance from the fiation line, and where the perpendicular 
from it cuts that line ; and as you meafure along any main 
ftation line, take the offsets to the ends of all hedges, and 
to any pond, hpufe, rivulet, &c. and be careful to fet up 
marks at the interfeSions of all hedges of the ftation iine^ 
that you may know where to meafure from when you come 
to furvey thefe particular places. By fuch means all your 
ilation lines are to be meafured, and the fituation of all 
places adjoining to them determined. 

a. The 
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s« The inner parts of the farvey muft be determined in 
like manner^ by new flation lines ; taking inntit fiations at 
thofc places where you have the greateft command or view, 
Meafure thefe ilation lines as before, and note all the inter- 
fedtions with hedges or other objeds. Thus you mayfurvcy 
the adjoining fields, by taking the angles that the fides make 
with the! ilarion line at the interfedtions ; and meafure 'tbe 
dtftances to each corner from the interfe6tioiis ; for every 
ilatioa line will be a balis to all the future operatioasy the 
fituation of all parts being entirely dependant upon them ;- 
therefore the iliation lines fliould be as long as polfible, and 
fhould be fo contrived as to run along the hedge or bonnd' 
of fonie field, or to pafs th rough fome angle. Th«£e things 
being adjuiled, you mud take more ianer ilationsi anddivide* 
and. fubcUvide' till you come to iingte fields, repeating the 
fame work at the inner flations as at the outer ones ;' and 
take notice how one field lies by another, to place them 
properly in the draft. 

3. When an eilate is fo fituated that one part cannot be 
feen from another, it mufl be divided into two or more 
parts, and each part furv^yed feparateiy, as if they belonged 
to different owners ; and at lafl join them together in the 
plan. 

4. In laying the lines of di dances down upon the paper, 
it is neceifary to have a fcale of a proper length. For thiar 
purpofe you muft take the length of the whole eftate iff 
chains, and coofider how many inches in length the map isr 
to be, and from thefe you may know how numy chains there 
mud be in an inch on the fcale :' thus, if the length of the 
edate be 200 chains, and the inap is to be 20 inches ia 
length, a decimal fcale fhould.be ufed; and each inch oa 
the map will contain teh< chains/in lengthy a tenthofian incb^ 
I chain, &c. f. . . * " 

5* Wheathe fbitions are' long, aigood inftroment fhouid 
be tifed for taking' angles ; find t^he plain table ixiay be ufed 
for.tbe |nner flations, as it is a quick and ready indrument. 
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6. When the draft is finifhed^ place all the trees, and 
creiy other r«n)?u:kab]e obj^ft, in their proper iituation. 

PROBLEM X, 

TO SU&YET ▲ LARGE TRACT OF LAND ; OR A COITNTY. 

x« Jo choofing your ftations^ let them be on the top of 
foae emiDepccs ; as* hi^ bills, mountaias, towers^ church 
fieeplet, &c. tod fuch ^ command the greateft view, and 
G||n be feen from each other; and as far diftant from each 
other as poffibk. Raife a beacon, or flag, of a different co* 
lour, at each, to be viGbk from the other ftations* 

B* Plant flags alfo at each of thofe places you ihould dif^ 
Isoguiih in your plan, £xing them upon the tops of church 
fteqtks, houies, &c. and changing them to other places when 
necei&ry. 

3* Then from one flation take all the angles between the 
other fiation and each of thofe marks, obferviog the differ- 
ent colours of the flags, and note them down io the plan ; 
from the other ftation take all the angles between the && 
ilation and each of the former marks, and note them down 
3& the plan alfo againft the fame coloured mark ; if it be 
neceflary, the angles may alfo be taken from a third fiationjf 
^hich will iisnre to prove the work, if the three lines inter- 
Sb& each other in the fame point. The infbrument for taking 
angles mufi be an exceedingly good one. A ctrcumferentor 
M she heft of four or five feet radius with telefcope fights* 

4. It IS not neceflary to meafare every diilance, becaule 
any ftatipnary line beipg exa6ily laid down from any fcale, 
all the other lines will be proportional to it; hut fometimea 
k is neceflary to meafure the diilance of a place in miles : 
S|nd in meafuring Ipng diftahces, it will not he exad enough 
^o meafure along the high roads, by reafon of their windings; 
^ut the befl way is, to meai^re in a firaight line, aver hills 
fipd dales, a^d all obfta^les, if |>Qffib|$ ; tyat where h is not 

poffible. 



OP MftNSORATIOK. ^9 

■ ■ ■■— —— BiP— — rf 

poffibfeyftocb [>artB muft be meafiired by the method of w/ca* 
fating kncceffibk diftniices^ A good coitipafs is alio necef« 
ftf^> CO Ihow the bearing of die two ibdonsi aDdtodireft 
yon to go firaigbt M^hen you do not fee the ftations. 

5. From all jour ftatiohs^ and in the whole progrefs, be 
tetytdfeful in observing all remarkable objedls; as, towns> 
69lfllt8> bharches, windmiHs^ rivulets, bridges, &c. &c. 

•6. Ifaviag taken your obfervatioAs from the main fiations 
Whtelb jcb'rAmand tht whole oountty^ then proceed, to take 
iiiilel< ilfttions, a« ^n furveying large eilates; and from thefe 
tie^ Ifetiei^ 46termiiie the places of as many of the remain^ 
In^ towns as you can ; and' if any remain, the fituation of 
Whfieb you oinnot ^ke, take Ato^ inner ftatioos; and thui 
frocoed thtoughfatl^Yhe parts,- taking one ftation after another 
AST J^ng as is d^^deflfffV.' 

7* hMy^' tnke the pufitioa of the ftati^ lioewith regard 
to tW points of ^e compafs, by an ailronofhicdl pnocefs,' as 
Mlo#4 : batig a jilqttitnet in 'the fiin, over fome part of tht 
ftation line, and when the ihadow of the ptummdt lini9 nioi 
doi^g the ftation line; at th^t moment take the ftm^ altitude; 
th^ni having his deicHnntion ami the altitude of the place, 
the azimuth will be fdutfd by fpherical trigonometry ; for 
the azimuth is t{ie angle which the ftation line-makes witfc 
the meridian : and thus the meridian may be drawn through 
the map. 

PROBLEM XL 

TO tfV&VEr A TOWN OR CITTi 

• The pfoper inftrujnent for this purpofe is the plain table ; 
as the dtftances afe not vtry greatj and every part (hould be 
laid down while in fight. 

Take the firft ftation at the meeting of two or itiore of 
the principal ftreetsi in order to get the longeft ftation lines^ 
then draw the Hoes of diredion to reprefent thefe ftreets t 
having cfaofes) objedsi ineafure the ftreetSi and lay the meap 
... 3 A ft. fares 
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fores dawn from a fcale^ oa tb^ lines ob the paper, taktog; 
ofisets with the ilaffy to all bendings and windings in the 
fireetfl^ abd to ail remarkable obje^ ; then take another 
fiation in one of. the foregoing lines, and repeat the procefs. 

Thus, (fig« 60 halving cbofen A for the iirft ftation, draw 
two lines in the direftion of the two ilreets naeeting^ there $ 
and mcafure A B, marking the ftreet on the left, aiid lay the^ 
fame meafure down on the plan c let B be the fecond ftation, 
from which draw the diredions of thte ftreets meeting th«re; 
meafure from B to C, noting'tbe ends of the ftreets at n and 
o as you pafs them ; and lay the fame meafure down on the 
plan. At C, the third ftalion, take the dire^ion of the 
Greets meeting there, and mefifure from C to D« At D, the 
next ftation, do the fame, and meafure D £, noting the croft 
fireet at p ; and in the fame manner take the diredkions of 
bU the principal ftreets, laying the naieafures down upon the 
plan, Ti\e^ proceed to theoext fmaller ftreets ; and laftly^ 
to the lanes, : alleys, courts, )8iq'.:ufing the fame procefs 
throughput thci ^hole. 

Note. Jn taking the furvey of a town there is no neccfliQr 
for having objects fixed up, as there are genecaiiy marks 
enough to ferve as obje^s ; fuch as the doors or windows of 
boufes, &c. . 

Op planning, CASTING UP, and 

DIVIDING. 

PROBLEM !. 

to LAY DOWN THE PtAW OF A SURVEY. 

•' When the furvey is taken by the plain table, a rough draft 
of the plan is already drawn on the paper ; but where the 
furvey is taken with any other inftrument, the plan is to be 
drawn from the meafures taken in the furvey : firft, a rough 
draft is to be drawn on paper, in which all the lines and 
angles tapA be laid down in the iame order in which they 

were 
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were taken in the (iirvey ; laying down iirft the angles, thea 
the lengths of the lines, with the places of the offsets ; fhM 
tb^ offsets themfelves. All thefe fliould be done with dry or 
obfcure lines ; then a black line drawn through theeKrreaii« 
ties of all the lines, and the offsets will be the boundiii^ lino 
pf the whole plan. 

• After the principal lines and bounds are laid down, proceed 
to mark the fmaller objects, till every thing be laid dowa 
^hat is neceflary. 

^ The north fide of the map or plan is commonly placed 
vppermoft. . And in fomc vacant part a fcale of equal part9 
muA be drawn* All hills muft be fhadowed, and all hedget' 
coloured with different colours ; all hilly grounds fliould be 
drawn like (bi'oken hills and valleys: ibot-paths are:Gepr&» 
ieated by fingfe dotted lines, and foadsby double. ones. ... 

In taking large furveys, all oblique lines, fuch as ai^ 
tri^afiir^d up anddown hills, mufi be reduced-tofiraightlines^ 
byinaking'a proper allowance^ for which purpofe there 13 
generally a table engraved oafome of theinftriiments. .. ^ 
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^ PROBLEM II. 

. . .« • . ; • ;; ... . . ) 

TO CASJ TTP THE CONTENTS 6F A EIELD. 

t » ' * • . ' • : :• •;."♦ *»'• ' 

? This is .no nMore- than what has been taught in the 'fisfb 
fclfiioa of this chapter, for finding the contents of figure«ir 
9Vhether they bp triangular, fquare, four-fided, polygonal^ 
dr circular figures, by the proper rules there delivered ; then, 
having found the area in links, af^er you have cut off five 
figures on tl^ right band, the remainder is acres. uThe five 
ieparated figuresiacetx) be multiplied, by 4 for roods, and five 
jSgures cut off from thisprodudt are to be multiplied by 4a 
for perches. - .. 

In pieces of land bounded by winding hedges, in meafiiring 
the offsets, all the parts between the offset^v are accurately 
meafured feparately, like ihiall triangles or trapezoids ; bu^ 

fometimes 









ftmeticnes luch pieces are meafured by finding a mean 
breadth, which is done by dividing the fum of the offsets bf 
tbe tinttber of them, accooDting that for one where the 
boundaty meets th^ (latidn line, and the quotient is the meaa 
breadth : but this laft method is not very exadt. 

But in very large furveys, and where there are many fields^ 
Ae beft way of fincHng the contents of the whole is to make 
a rbugh plan of the whole, and divide it into feveral trape* 
ziums and triangles, and find the area of each feparately, 
ind add them togcthel* ; then, to prove the work, divide the 
whole efiate into as few triangles or trapeziums as poffibtey 
by drawing new lines in the plan : and if the ^xmtents found 
by this laft method be equal to the contents Jsund by the 
fermer method, the work is right; but if they differ, the 
work muft be examined an4 recotxiputed till they nearly 
^gree. 

Ikk the chief diOculty in caflin|; up the contents anfef 
from the fides of the figure beingcurved, or of any other irre* 
gular (hape; in wbich cafe fuch bounds of the figure muft 
be reduced to ilraight lines, in the following manner:. make 
a(hnall bow with a- piece of horfehairt and whalebone, or 
cane, or any bther elaftic fubftance, which will keep the horfe- 
hair extended at full ftretch ; then apply the horfehair to the 
^^ked bounds of the figure, in fuch a manner, that thbie 
parts of t4ae curve which are on one fide the hair may be 
tqiial to the parts of the curve oh the other fide the hair ; 
then, by making two points, draw a ftraight line in the di» 
ze6lion of the horfehair, which will be a ftraight fide to tbt 
IgUre, equal to :the curve one. Do the fame by every con* 
fide of the iigute; thm the figure may be reduced into 4 
xight*lined figure. 

PROBLEM III. 

TO TaANSFER A PLAN PROM ONE PAPER TO AlVOTItSR. 

There are feveral methods of performing this ; four of 
Which I fhali mention i 

. Firft. 
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Firil. Rub th^ back of the plan pver witk black load 
powder, and theirlay the black fide upon xbi^ fb!^% of paper 
on which the plan is to be copied, keeping it fteady : thea 
with a blunt point of a tracer, trace qver all tbfi lioe^ id the 
plan, preflin^ the tracer fo that the black lead on the back of 
the paper may be transferred to the cle^A paper ; theo take 
oflf the plan, and you will fee all the marks pn the cle^a 
paper in black lead, which mud be (raced over with a pcR 
and ink, &c. 

Secondly. The plan may alfo be transferred to another 
paper, by dividing^ both ends and (ides of the plan into any 
convenient number of equal parts, conoe^ltsg the corre-* 
fponding points of divifion with lines $ which will divide the 
whole plan into a number of fquares, or parallelograms : 
then divide the paper upon which th/? plan is to be drawa 
into the fame number of fquares or parallelograms ; next 
^qpy the parts contained iq the iquares of the old plan, ii^ 
the correfponding fquares of the n^w qnes. (See figures 40 
and 41.) 

Thirdly. Another method is 1^ the infiruroent called 
a pentagraph, which will copy the plan in any fize re- 
quired. 

Fourthly. The bed method of any is the following » 
fix the old plan on the front of a copying frame pf glafs, 
with the face uppermoft (which is a large fquare of the bell 
window glafs, fet in a broad frame c^ wood, and conftru6led 
ib as tp be raiied up to any angle whatever), the clean 
paper on the. face of the old plap being fixed to the fraraa 
))y feveral pns ; then the frame being raifed up facing the 
window, by means of the light ikining^ through the{>aper^ 
you will perceive every line of the plan through the clean 
paper, which is to be drawn thereon with a pencil : having 
copied that part which covers the glafs, the otfier part is to 
be 'brougl\t over the glaft, and copied as before, and fo on 
throughout the whole* 

Then 
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. Then take them afunder, and trace the lines with pen and 
ink ; and finifh the piece> writing fuch names as are necef- ' 
fiiry. • 

Thus the fineft'plan may be copied without the Icaft in- 
jury. 

The foregoing rules will be found fully fufficjent to in- 
&m&. any ordiriary capacity in all thc.praftical parts of 
Menforation and Surveying. — ^I have avoided every thing 
that favours more of curiofity than real utility. 



SECT. m. 

OF SOtlD MEASURE^ MEASURING TIMBER, DIGGING^ 

AND GAUGING* 

Definitions. 

I. Solids are fuch bodies as have lejigth, breadth, and 
thicknefs. 

%• A prifm is a folid body whofe ends ane fimilar and equal 
plain figures, and its iides are paralieiograms. It is called a 
triangular prifm when its ends are triangles' (as fig. i. in the 
folid^) ; when its ends are fquares, a fquare prifm ; when 
|>entagons, a pentagonal prifm, &c. 

3. A cube 18 a fquare prifm, having fix equal fquare fides 
perpendicular to each other. (Fig. 2.) 

,4. A 'parallelopipedoa is a figure having fix rectangular 
fides ; each two oppofite fiydqs being equal, and paraJlei. 
(Fig. 3O 

J. A cylinder ia a fo^uA prifiP, having two equal circlet 

for its eads, (Fig. 4.) 

6.4 
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PROBLEM X. 

TO FIND THE SlTPERFICIAL COKTEKT OF A BOARP OE 

PLANK. 

Rule, Multiply the length by the mean breadth. 

Note. When the board is tapering, add the breadths of 
the two eucis together, and take half the fum for the mean 
breadth. 

Example i. What is the fuperficial content of a boards 
whofe length is 20 feet 3 inches, and mean breadth 10 
inches? 

By Decimals. By Duodecimals, 

Feet. Inches. 

20.25 ^o *• i 

zo 10 



12)102.50 Anfwer 16 .. lo 



16.875 Anfwer. 



When the board does not run regularly tapering, btit U 
broader in fome parts than others ; take feveral breadths and 
add them together, and divide the fum by the number of 
them, and the quotient will be the mean breadth. 



PROBLEM XI. 

TO FIND THE SOLID CONTENT OF SQIJARE OE 'FOUR* 

SIDED TIMBER. 

t. 

Rule. Multiply the mean breadth by the mean thicknefs, 
and that produA by the length ; and the laft product will be 
the folid content. 

Noje, If tlie timber taper regularly from one end to the 

other, the mean breadth and thicknefs is found either by 

,VQL. r. 3 c meafuriug 
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xneafuring the middle of the piece, or by taking half the fum 
of the two ends. » ' 

But if the timber does not taper regularly, take feveral 
flihienfions, and divide their fum by the number of tbem, 
for the mean lireadth or thicknefs. 

Example i. What is the folid content ^a picpe of tim- 
ber, the length of which is 20 feet 6 inches, the breadth at 
the greater end 2 feet 3 inches, and at the kfs end i foot 6 
inches ; and thicknefs at the greater end 2 feet, and at the 
lefs end i foot 9 inches } 



Decimals, 
2.25 



Duodecimals, 



2 
I 



3 
6 




mean breadth 



1.875 
1.875 



mean thicknefs 
mean breadth 



9 375 
13125 

I 5000 

3.515625 
20.5 

1757^1^5 
703 ,12 ^00 I 

72.0703 I at 



length 



Anfwer 



a)3 


9 




I 


10. 6 


- 


2' 

I 



9 




2)3 


9 




I 

I 


10 6 
10 6 




I 

X 


10 6 
6 9 

It 


S 


3 

20 

70 


6 2 
6^ 

3 9 
9 I 


3 



r 


7a 


10 


I 



Q«. 2. What is the content of a piece of timber, the length 
of which is 20.38 feet, and its ends unequal iquares, the fide 
of the greater being iq^ ^nd the fide of the J^ 9J feet? 
Anfwer 29.838 fctt. 
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TO' FIITD IKS'SpfLIl^ITY or t^OVNd I^IMBER. 

The common rule is to multiply the fquare of the quarter 
gilt, cpp one qvaiter o^ the mean ci^cuixrfeitnce, by the length ; 
and the prodjuA^ witt bi the content. 

Tl|e quarter gift is a geWfi«trieal lnttin'if)roportiona^, be- 
tween the mean l^jiead^, audi thicknefe; ^llat is^Uhefquare 
root of their product : unlkilful meafurers ufe the arithme- 
tical mean inftead of it, that is, half their- fum j but this oc- 
cafions 4 very great error in the contents, ai^ particularly 
when the breadth and depth differ much from each other. 

Whca the ro^nd timber or tree is tapering, tabe the mean 
dimenfions from the dimenfions of each end, as in the fore- 
going Pfobkm, either hy girting it in the middle for the 
mean jgirt, or half the fum of the two ends | but when the 
tree is irregulaj^ find the cbntent of each part feparately. 

Note, This rule gives the contents about |lefs than the 
•true quantity, fo that it makes an allowajice for hewing 
the tree fquare. But when the true quantity is required, it 
is found by the next rule. 

Example i: Whatsis thb <;onrent of a piece of round 
linabov b«rog ^ieet 6 ipBhesiong^ and ie» mean* (Quarter girt 
3 feet 6 inches?^ ^ • 

IXechrtals, Duodecimals* 

3-5 quarter girt 3 6 
3-5 3 6 

i;S 10' tS . 

9J length 9 6 

6ri-a-j " ■ rro" -j- 

11025 616 



.<. •. ^ t 



n6.37^ content 116 4 6 

*'.i*UVif? IBXSBSSfSSSS. 
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PROBLEM Xin. 

9 

TO FIMl> THS CONTENT OF A TABCf OR : ROUND 
PIBCS OF TIMBER, MORE EXACTLY, 

Rule. Multiply the fquare of \ o£ the mean girt by twice 
the length, and the produd will be the conteats. 

Example. What is the content of a tree, the kng^ of 
which is 9 feet 6 inclies, and axan girt 14 feet ? 

Decimals, Duodecimals, 

2.8 j- of mean girt 297 

2.8 ft 9 7 

224 ^ i 1 2 

56 ' ^ % I % 

I 7 



7.84 fq^are of 4of mean girt 7 9 11 

19 - twice tne length - 19 

7056 Anfwer 148 8 S ^ 

784 - 



7f8*9^ Anfwer. 



PROBLEM XIV. 

TO FIND THE DBPTH,< AB-EADTH, OR LBNGTV OF ANST 
VAULT, CELLAR, RESERVOIX, &C. TO BE MADE. 

Rule. Divide the iblid content by any one of the three 
dimenfions (vi^t length, breadth, or depth), and the quodent 
will be the produft of the two other dimenfions* 

£x A MPLE. What will be the length and breadth of a fquare 
refervoir of water, tp contain jooo cubic feet of wafer, and 
the depth to be 20 feet ? 

* 

^^p^— ' ' ■ *■■■ I'll" ■ ■<!' ■ ^w^pww<>— y— ^npiwip—Tiff wp >i I' w nmm^mtmtmm^mf^^^ 

I 

N 

* The anfwer )>y duodecimals is lefs in this quedion than the tcu^ 
as all the para could aot-coaVenicntly be included in the opeiacioQ. 

2^)5«<^« 
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t 


s,o) 500,0 

250.00(15.8 Anfwer. 

■ I 




1 

4 


25)150 
125 

308) 2^.0O 

30 -. 


\ 



Qu, %. A bowling-green, 300 feet long and 200 feet 
broad, is t« be raifed one foot higher by the earth to be dyg 
out of a ditch that encompafTes the green, and is 8 feet in 
breadth ; to what depth mud the ditch be dug ? Anfwer < 

y^ feet. 

Of Gauging. 

Gauging is moft commonly performed by the Hiding rule, 
or gauging rod. But I fhall here give the pradice of it, as 
wrought by calculation of the common meafures only. 

By gauging is always underilood the method of finding the 
content of any hollow veflelp and is moftly ufed for finding 
the content of caiks, coppers, &c. 

The rule is to find the content of the veflel in inches, and 
divide them by 282, if for ale gallons ; and by 23 1 for wine 
gallons; becaufe 282 cubic inches contains an ale gallon, 
and 23 1 cubic inches is a wine gallon. But if any prefer 
n^ultipUcation to divifion, when the folid content is found, 
it may be n^ultiplied by .003546 for ale gallons, inflead of 
being divided by 282; and by. .004329 for wine gallons, 
inllead of being divided by 231 ; for dividing by 282 or 231 
is the fame as multiplying by thefe vulgar fradions -^ or 
<,^; and the above multipliers are the decimal fra^ionS| 
equal to thefe vulgar ones. 

In veifels of a circular or eliiptidd form, to obtain the 
content in inches, it is neceiGuy to multiply by •7854, and 
then to reduce them to ale or wine-gallons. Therefore to 
multiply by .7854, and then divide by 282, or 231, istlie 

fame 
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fame as to multiply by the fraftion ^^ or ^^S an^' the 
decimal fradions equal to thefe vulgar ones are .0027851 for 
ale, and •00339999 for wine. 



PROBLEM XV. 

TO GAUGE A CASK. 

There are feveral methods of gauging caflcs according tp 
their Ihapes, or the curvature of the fides, of which there arc 
four general forms, but the content of any of them may be 
found by the following general rule : 

Rule. To the fquare of twice the middle diameter add 
the fquares of the head and bung diameters. Multiplying 
the fum by | of the length, and that produ6b multipli^ or 
divided by the circular multipliers or divifors, will give the 
contents : or multiply the fquares of the diameters by the 
length of the cafkf and that produ6t again by .ooo4|- iot ale 
gallons, or by •oqq5|^ for wine gallons. 

£x AMPLE I. Required the contenfs of anycaik, whofe 
length is 40 inches, the bung diameter being 3s, the head 
diameter 24^ that between the bung and head 28^ inches. 



ii7'i 


. 24 


3» 


.2875 


" ^4 


3» 


96 


^4 


4025 


4* 


96 


2^75 


576 


1024 


5.306.25 


'^"•""^ 




1024 


^ 


- 


576 






4906.25 






40 


• 




1962 50 


196250 




.000 4f 


•00051- 


^ 


78.5^0^ 


9&1250 




15^3 33 


130833 




9^S<33 Qall^as. 


111.2083 Wia^t 
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PROBLEM XVI. 

TO <FIND THE COKTElfT 09 AMY CfA3l|^rROM TBtEC 

DIM«N8\0N8 ONLY. 

RvLB. Add. into one ium 39 times thefquare of tine bang 
dknieter, a$ times the fquare of the head ^ameter, and 26 
times the product of the two diameters : tfien multiply the 
fam by the length, atid that prodn^ by .oo«34, and divide 
the lafl product by 9 for iK^iae gatlonSy and divide by 1 1 for 
ale gallons^ or multiply by .00003-1^ for ale. 

ExAMVLfi. Wh^tis the content of a cafk, who& length 

is 4O1 the buag diameter 52, and head diameter 24 inches i 

32 , 24 . 3a 
52 24 24 

64 96 128 

96 . 48 64 

io»4 576 . 768 

_^ J9 li ' ^ 

9216 . 2880 4608 

3072 ii;2 1536 

39936 X4400 19968 

39936. . 

79968 • 

74304 
40 



2972160 2972160 

.00034 .00003^'^ 

1188864a 8916480 

8916480 676196 

9)1010.53440 Ale ^1.86676 galloBs. 
Wine gallons 112.2816 

ii " 1 H ill iii5 

PROBLEM XVII-. 

TO ULLAGE A STANDING CASK*. ^ 

K.if LE, Add together thd fqua^ of the diamet^ at the 



UJL 



* The ullage of a palk U what it bontaiiu when only portly ftUidda 
and it is conii4ered in two pofitions ; a8incly> cither ftaadibg «q il» 
end with its axis perpendicular to the horizoDy or as lying 09 its iidft 
wkh Che axis parallel to the hoiizoBi. n 



.1 



» I 
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Airface of the liquor, the fquare of the diameter of the neareft 
end, and the fquare of douhle the diameter taken in the mid- 
way between th^other two ; then multiply this fum by the 
length between the furface of the liquor and the neareflend, 
and nwltiply the produfi again by .ooo4f for ale gallons^ 
or by .0005! for wine gallons, in the Ms part of the caik) 
whether empty or filled. 

Example. The three diameters being 24, 27, and 29, 
what is the ullage for ten wet inches ? 



24 


29 


S4 


2916 


44 

'96 


29 

261 


54 
216 


84.1 
576 


48 


<8 


270 


4333 


S7'» 


641 


2916 


10 




43330 








.ooo5f 




» 


r 


216650 
28886 

24,5536 Wine* 






43330 


« 






.0004! 




- 


J 


73320 

2$886 




/ 


Ale 20.2206 


■ 



PROBLl^M XVIII. 

TO ULLAGE A LTINO CASK. 

Ri/LB. Divide the wet inches by the bung diameteri and 
iind the quotient in the column of verfed fines in the table 
of circular fegmen^ at the end of this Se6tion^t?kiug out its 
correfpondent fegment ; then multiply this, fegment by the 
whole content of the cafk, and the product again by 1^ for 
the ullage required. 

£xAMPLB« If the bung diameter be 32 inches, and con- 
tent 9a ale gallons, what is the ullage of 8 wet inches ? 

3^) 



J 



« » 



m9BmmmSi^mBt^3GSSSm»mSiii^^mmi^^^mmm 



OF MJBHSURATION. 375 



6. A pyramid is a figure that has a right-lined figure for 
its bafe, and each of its fides is a triangle, whofe vertices 
i^eet ia a point at the tq>, which is called the vertex of the 
pyramid^ as A (fig. j.) The pyramid takes its namefipom 
the figure of its bafe, like the prifm, 

7. A cone is a round pyramid, having a circular bafe.? 
(Fig. 6.) 

8. A fphere is that folid body bounded by one eontiofied 
cmivex furface, every pait of which is equally diftant frcoA 
the centre. It may be fuppofed to be formed by the revo- 
lution of a femicircle about its diameter. (Fig. ;•) 

9. The axis of any folid is a line drawn bo^f^fii^ middle 
of one end to the middle of the oppofite end. Thus the 
axis of a pyramid is a line drawn from the top, or verteix, to 
the middle of the bafe ; and the axis of a fphere is a line 
drawn through the centre. When the axis is perpendicular 
to the bafe, it is a right prifm, or pyramid ; Qtherwife it b 
oblique. 

10. The height or ^titude of a folid is a line drawn from 
the vertex, or top, perpendicular to the bafe. 

X I. If the bafe of a prifm or pyramid be a regular figure^ 
it is called a reg]ular prifm or pyramid : but if the bafe be 
irregular, the prifm or pyramid is called irregular. 

IS. The fegment of a pyramid is a part cut ofi^ the top 
by a plane, paralleUo the bafe, as C £, (fig. 6.) 

13. A fruftum, or trunk, is the part that remains aiter 
the fegment is cut off, as £ A^ (fig* 6.) * 

14. A zpne of a fphere is a part intercepted between tWQ 
parallel lines. ' 

xj. The fegment of a fphere is a fegment lefs than a 
hen^fphere^ or half ^here; like a cone, whofe bafe is the 
fame as the ba& of the fegment, and whofe vertex pa^s 
through the centred of the fphere. 

x6. A circular ^indle is, formed by the revolution oj^ the 
fegment of a circle, about its chord, which remains fijfied. 
(Fig. 8.) 

vot, t. • ' 3 » ' , IJi 
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17. A rcgakr body h ^ Md, c6nlia&ied mder a teitdn 
number of equal and reguhr f>la»n figures. > 

18. The feces of a {oM art the {>!ain fignres tinder wMch 
it Is contained^ 

19. Tbere are only five folid bodies which are regular, /. e, 
vUch have eaoh fide equal andiiMilar: niitDciy^ fiHl, the 
tetniedon, which is a regular pyramid, having four triads 
guhttr £»es« Second, the hescaedrcm, or cube, which has 
ix equal fquare faces. *Third, the o^edron, tdiich has 
eight triangular feces, Fouith, the dodecaedr6n,^hTCh has 
twelve pent9gboal faces. Fifth, the icofeediiatT, %hich has 
tweaiy trii^pilar feces. 

Nirt0, As fquare nieafure is greater than runmitg dieafure, 
jfo cubic meafwoe is greater than fquate meafnre. 



The Table of Cuhic Meafure. 

1728 Inches make x Foot 

27 Feet.... I Yard 

i66| Yards i Pole 

64000 Poles. ......•! furlong 

5 n Furlongs i Mite* 

\ ■ ♦ ■ 

P R O B L E M I. 

1*0 FIND THE SOLIDITY OF A CtJBS, PA]LA|.LBI.OVirB]>OJ|> 

raiSM,.OR gYLI!«i>«R, 

i 

» The ^lidity of any of thefr figures is found by the follow- 
ing rule :— . 

Rule. Find the area of one end of tbe figure by the rules 
for finding the area of a fuperficits ii> the foregoing Se£tion^ 
and multiply fuch area by the length of thc'figure, and the 
produd is the foUd contents. , 



OF MENSUBATION. $21 

Example .!• What is the content of a triangular prifiiii 
whofe 3 fides are 5, 4, and ^ feet, and length 16 feet i 

3 6 6 6 3 . 10 
i 3 s I "15 Anf. 60 feet. 

* 

Here the three (ides of the triangular end are added toge- 
ther, and from the half fum each fide is fubtrafted feparately, 
and the remaiudctrs ^nd h^lf fum muhiplied continually to- 
gether : tbeq the fquare root of the produd is the fiiperficial 
content, as taught in the foregoing Se6Uon ; which, multi- 
plied by the length, gives the folid content. , 

Cubes, parallelopipedons, and cylinders, have their folid 
contents found in the iame manner. 

Qu. 2, What is the foKd content of a cylinder, whofe 
length is dO feet, and circunife]:enc6 5^ feet? Anfwer 
4S.14S9. 



P R B L E M II. 

TO FXVD THE SOLIDITY OF A CONE OR PYRAMID, 

Rule. Multiply the area of the bafe by the height, and 
one third of the produ^ will be th^ content. 

Example i. What is the folidity of a cone, whofe 
height C D is zo feet, and diameter A B of the bafe 3 feet? 
(Kg. 6.) 

J2 

7.0686 Area of the bafe. 



3)i4i.37»o 



47.tft40 Anfwcfp 

l-B % ^ EXAMPtE 
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Example 2. What is the folid content of a pentagonal 
pyramid, the height whereof is 12 feet, and each fide of the 

bafe 2 feet? 

1.720477 Tab. area. 

j^ 

6.881908 Area bafe. 

4 One third of the height. 

^7.527632 * Anfwfcr. 



PROBLEM IIL 

TO FIND THE SOLIDITY OF A SPHERE Ol. GLOBE. 

Rule. Multiply the cube of the axis by .5236. 
Example u What is the folidity of a fphere or globe, 

whofe axis or diameter is 12 feet ? 

12 

12 

144 
12 

1728 
.5236 

10368 • 
5184 

. 34 5^ 
8640 

904.7808 Anfwer. 



PROBLEM IV, 

to FIND THE SOLIDITY OR SUPERFICIES OF AKY 

XBGULAX 30DY. ' ' 

%. For the Superficies* 

Rule. Multiply the tabular area taken from the follow- 
ing table of furfaces by the fquare of the li&ear edge of the 

folid. 

2. Jbr 



OP MfiKSURATIOir. 



mm 



379 



miUB 



_ I 

2. For thefolid Contents 

r 

Multiply the tabular foildity^ by the cube of the lixi^ 
edge, 

I 

Surfaces and Solidities of regular Bodies* 



No.of 
Stdes. 


JfuntMrn 


Suifaeeu 


SofiMtiis, 


4 
6 

8 

12 
20 


Tctracdron 

Hexaedron 

O£iacdron 

Dodecaedron 

Icoiaedron 


1.73205 

, 6.00000 

3.46410 

20.64573 

2.66025 


O.I 1 785 

1. 00000 
0.47140 
7.66312 
2.18169 



• ExAMPJLB i» If the linear edge of the tctracdron be 3 
ftetf what is its furface and folidity f 

oai 785 1.73205 Square of the edge^ 
27 Cube of the ^ge.^ 9 



82495 
3. 1 8.195 Anfwen 



25.58845 



Q». 2» What are the fuperfid^ and foBdi^ of the o£be- 
dron^ whofe linear fide is 2 feet ? Anfwc^, fuperfidcs 

23.85640, and folidity 3.77120 feet. 

^1^. 3. What are the fuperficies and folidity of the icolae* 
dron, whofe linear fide is 2 inches ? Anfwer, fuperficies 
20.6420O) and folidity 17*45352 inches. 



PROBLEM V, 

TO FIKD THK CONVEX SURFACk OF A CTLINPISR9 Ol. 
TBB VPRIGBT SURFACE OF ANY PRiSM. 

RutE. Multiply the circumfcreace by the height, and the 
product will be the anfwer.. 



^8a or MEKSUEATIOir. 

\ 

Q». r. What is the convex furface of the cylinder whofc 
length is 20 iipeti'and dianittttr 2 foet ? Aofwer 125.664 
feet* 

PROBLEM VI. 

TO FIND THS CONVEX SVUfACC Of A RIGHT CONE. 

RinLV. Mnldply the drcumference of the hafe by thr 
fianthogfat, or length ct one fide; and half the produ6^ 
will be the furface. 

%x A4I9X.B I. If the diameth' of the baie be 3' feet, and the 

fide of the cone io ftet, what is the coavex fiiriilLce? 

3.1416 

I 

9.4248 Circumference. 
5 Half of the height. 

47.1246 Anfwer. 



PROBtENf VIL 

TO FIND THK hoNV^EX SURFACE OF A SFHBRS OR 

GLOBE. 

Rvii. Multiply the diameter by, the drcumiercnce, and 
the produd wiU be the anfwer. 

Example i. What is the fqr&cc of a g^obei wh^fe dia- 
meter is 12 iiy^bes? 

3.14J6 

If Dismieter. 



3^.6992 Curtumference. 
12 

V, 

Ifi the fktne nftnAer the convex furface dP' anjr . sohei- or 
fegmem of a i|>here^ Is found: viz. by ihultiplying the 
height of khtf iMit m bfpauiM by the wfafilb airctmi£atoce 

of the fphete. 



I 






^•1 

<2«. t« What h the fuperficks of the earthy Hb diameter 
being 79$ 7| miles, and the ciTcatfifetedce 25,000- i!nHe» ? 
hnfwtt t98,943,7$o fqiuutft nf!nl^s. 

ft. 

PROBLEM Vm. V 

I 

TO FINB THE SOLIDITY OF THE SEGMENT OF A CONfi 

OR PYRAMID. 

The iegment of a cone, as C £ (fig. 6.)^ or of a pyramid, 
0iay be confidered as an eotire cone or pyramid ; and the 
soHdi^ or fupeificies is foond io the fame manner, and there- 
fore need not be repeated. 

PROBLEM 1^- 

TO FIND THE SOlIDltY OF TVS FRUSTUM OF A CON^ 

OR PYRAmO. A 

* Rule i. Muk^Iy the'mean area of the end by the height 
of the fruilnm, andihe prodiKS^ will be the fofi4 content, 

2. The mean i^ci of the ends is found by^j^nef of t^ fol-^ 
lowingrulet: — -. ^ - «- - , r 

Add the areas of the two ends, and the mean proportional 
between them, together, and one third of the fum will be the 

(Jt^ when the ends of the pyramid are regular plain figures, 
th^ mean ^ area is lemnd by miiltlplying one third of the 
tabular number*^belonging to the polygon (in the table pf 
multipliers, in the fupeificial meafure) by the fum arifing by 
addiqg together the ffjuare of a fide of each cad, and the 
produ^ of the 2 fides* 

In the fruihim of a cone^ the mean areaJs ^nd by ma)- 
tiply,iDg.the fam of the fquares of the two diametsni ad<M 
to the prodtkft of the diameterSi \>y a6i8, or oaf tUrd «(f 

•7854- 

\ ^' But 
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But if the circumference be takea inftcad of the diazneterg 
the multiplier will be .02654. 

Example i. What is the content of the fruftuna of a 
cone, whofe height b 20 inches, and the diameters of the 
two ends 12 and xo inches } 

Greater diameter i» lefs diameter i© 12 

1% 10 10 

Square of greater diameter 144 100 lao 

Square of lefs diameter 100 

Produ6t of ihc two diameters. 120 

364 
.2618 

i m 
2912 

364 

21 84 
728 



95.2952 ^eanarea* 
20 Height. 



190^.9040 Anfwer. 

Example 2. What is the content of a pentagon frufium 
whofe height is 50 feet, each fide of the bafe 3, and each 
fide of the lefs end a feet ? 



^ of tabular area . 5 7349 


5. . 


% 


3 


19 


^ 3 
9 


2 
4 


2 


5 16141 


6 


«; 7349 


4 




• 


Mean area 10.8963 1 


6 




50 


19 






Anfwer. 544.8 15^0 




m 


• . 



Q«. 3. What is the folidity of the fruftum 'of a cone, the 
height of which is 25 feet, the circumference at the gre a ter 
end 20, and the lefs end 10 feet ? Anfwer 464.205 feet. 

Qu, 4. What is the folidity of an hexagonal frufluni, the 
height being 6 feet, the fide of the greater end 18 inches, 
and that of the fcls 12 inches ? ' Anfwer 24.681722.' 

rftoBi^iic 
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mfiilmiK4mmm 



32}8(.25, ,wboie ub. feg. is •1(3546 

_; 95 

307092 

14.126232 

i « 3'S3^^SS8 
Anfwer; 17.657790 



V' 



! a: table 

1 Of the Areas of the Segments of a Cvrchf 

Whofe'l^iameter is Unity, and fiippofed to be divided 
I ^ One Thoufandl equal Parts. 



into 



\ *' ■ 


•• 






' 1 




Arta Seg, 

1 ■ 


Height, 


Arta Stg, 


Height. 


jirta Sig. 


. 1 • 


1 ' 

'OOO642 


•0^7 
•028 


•PO5867 


'053 


•016007 


*9Q^ 


^•0901 19 


'006194 


•054 


•016457 


•jo^a. 


;poo2i9 


•029 


•006527 


•055 


•O1691I 


•D04 


;900337 


•030 


•006865 


•056 


•017369 


•005 


•000470 


•031 


•007209 


•057 


•017831 


•bo6 


rooo6i8 


•032 


'OO7558 


•058 


•018296 


*607 


•Q00779 


'033 


•007913 


•059 


•018766 


•008 '000951 


•034 


•008273 


'060 


•019239 


•009 •001135 


•035 


•008638. 


•061 


•019716 


•010 


•001329 


•036 


•009008 


•062 


•020196 
•020680 


•on 


•001533 


•037 -009383 


•063 


^12 


•001746 


•038 


•0097-63 


•064 


•021168 


•>i3 


•001963 


•039 


•OIOI48 


•065 


•021659 


•014 


•002199 


•040 


•010537 


•066 


•022154 


•015 


•002438 


•041 


•01093 I 


•067 


•022652 


•016 


•002685 


•042 


•OII33P 


•068 


•023154 


•017 


•002940 


•043 


•011734 


•069 


•023659 


•018 


•003202 


•044 


•012 142 


•070 


•024168 


•0x9 


•003471 


•045 


•012554 


•071 


•024680 


•020 


•003748 


•046 


•01297 1 


'©72 


•025195 


*02I 


•00403 1 


•047 


•013392 


•073 


•025714 


•022 


•004322 


•048 


•O13818 


•074 


•026236 


•023 


'0046I8 


•049 


•014247 


,•075 


•026761 


•024 


•004921 


•050 


•01 468 1 


1-076 


•027289 


•025 


•005230 


•051 


•OI5119 


i^o77 '02-7821 


•026 


'005546 


•052 


•015561 


•078 "028356 



-VOL. 1, 



3 » 



39* 



OF MSKSURATIdK". 



9BSS 



THE AREAS OF THE 



Height, 


Arta Stg» 


Hiigki. 


Arta Stg, 


Biigif. 


Area Seg, 




•070 


•028894 


•114 


•049528 


•149 


•073 16 1 




•080 


•o»943S 


•lie 


•050165 


'150 


•073874 




•081 


.029979 


•116 


*o5o8o4 


•iji 


•074589 




•o8» 


•0305*6 


•117 


•05 1446 


•15* 


•075306 




•083 


•031076 


•118 


'052690 


•»S3 


•076026 




*o84 


•031620 
•032186 


'II9' 


•052736 


•'S4 


•076747 




•08 J 


•ISO 


'0S33»S 


•156 


•077469 




•086 


•03274$ 


•121 


•054036 


•078194 




•087 


^33207 
•033872 


M22 


•054689" 


•157 


•07892 1 




*b88 


•123 


•055345 


•158 


•079649 




•089 


•034441 


•124 


'056003 


•159 


•080380 




•090 


•03 50 1 1 


•125 
•126 . 


•056(663 


•160 


•08^1X12 




"091 


•03SS?S 


•0573^6 


•161 


•08 1 846 




•09a 


•03616a 


•127 


•057991 


•162 


•082582 




.093 


•036741 


•128 


•058658 


•163 


*o8332o- 




•094 


•o373»3 


•129 


•059327 


•164 


•084059 




•09c 
•096 


•037909 


•130 


'059999 
•060672 


•165 


•084801 


1 


•038496 


•131 


•166 


•085544- 




•097 
•098 


•039087 


•132 


•061348 


•167 


•086289 


1 


•039680 


'I33 


•062026 


•168 


•087036 




.099 


•040276 


•134 


•062707 


•169 


•087785 




*xoo 


•040875 


'I3? 


•063389^ 


•170 


•08853^ 




•lOI 


•041476 


•136 


•064074 


•171 


•089287 
•090041 ^ 
•090797 f 


'loa 


•042080 


•137 


'064760 


•172 


•103 


•042687 


•138 


•065449 


'I73 


•104 


•043296 


•»39 


•066140 


'I74 


•091554 




•IOC 

'106 


•043908 


•140 


•066833 


•I7S 


•092313 




•044522 


•i4t 


•067528 


'176 


•093074 




•107 


•045139 


*I42 


•068225 


•177 


•093836 




•X08 


•045759 


•M3 


•068924 


•178 


•094601 




'I09 


•046381 


•H4 


•069625 


•179 


•095366 




•no 


•047005 


•'45 


••70328 


•180 


•096134 




/III 


•047632 


•146 


•071033 


•181 


•096903 




*II2 


•048262 


•147 


•07 1 74 1 


•182 


•097674 




•113 -048894 I 


•1^8 


•072450 


•183 


•098447 


» 
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SEGfeNTS OF A CIRCLE. 



ffeigit, 

•r84 


A)rtaStg, 


Height. 


Arta Seg, 


Heigke. 


Area Seg^ 


•04922 )[ 


•219 


•127285 


•254 


•1570 19 


''cl 


.099997 


•220 


•128113 ! 


•255 


v& 


-i86 


•100774 


•2^1 


•128942 


'256 


•187 


•161553 


•222 


•129773 


••57 ■ 


•159636 


•i88 


•102334 


.223 


•130605 


•258 


•1605 10 


•X89 


•103116 


•224 


•i3'43« 


•259 


•161386 


•?99 


•103900 


•225 


•132272 


•260 


•162163 


•191 


•104685' 


•226 


•I 33 1 08 


*26l 


•163x40 


'192. 


•105472 


•227 ; 


'»3394S 


•262 


•164019 


'193 


•10626 1 


•228 


•134784 


•263 


•i64§99 


•194 


•107051 


•229 


•135624 


•264 


•165780 


•195 


•107842 


•230 


•136465 


•265 


•166663 


'196 


•108636 


•231 


•137307 


•266 


•167546 


•197 


•109430 


•23,2 


•138 1 50 


•267 


•16843c 


•S98 


•110226 


'»33 


•138995 


•268 


•169315 


•199 


•11 1024 


•»34 


•139841 


269 


•170202 


•jtoo 


•111823 


•*35 


•140^88 


•270 


•171089 


*£6i 


•112624 


-236 


•'4*537 


•271 


•171078 


•202 


•113426 


.237 


•142387 


'272 


•172867 


•«03 


•I 14230 


•238 


•143438 


•a73 


'173758 


•204' 


'^^'^^ZS 


•239 


•144091 


•274 


M 74649 


•205 


•1 1 5842 


•240 


• 1 14944 


•275 


•i7554» 


•106 


•I 16650 


•241 


•«4S799 


•276 


'17H3S 


^07 


•I 17460 


•242 


•146655 


•277 


•177330 


IkqB 


•118271 


•*43 


•147512. 


•278 


•178225 


•209 


T 19083 


•244 


•148371 


•279 


•179122 


•210 


^19897 


•245 


•149230 


•280 


•I 80019 


'A1<t 


•T20712 


•246 


•150091^ 


•281 


•180918 


*A<ie. 


;*J2I529 


•247 


'' 50953 


1 ^282 


•181817 


•£13: 


'•12234.7 
1^3167 


•248 


^151816 


1 •*83 


•182718 


•214- 


•a49. 


•152680 


N284 


•183619 


•M5. 


•123988 


•*50 


•'53 546 


1 -aSs 


-1845*1 


•2^l|& 


•124810 


•»5i 


•154412 


•286 


•1*85125 


•♦17 


•1^^5634 


'252 


•155280 


•287 


•186329 


•21^ 


•126459 


•*5?. . 


•156149 


•288 


•187214 
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THE AREAS OF THE 



Hiight. 

*ft89 


^rM iSir^. 


Hiight, 
•3*4 


Jrta Stg* 


He^kt. 


Area S<g, 


•18314O 


•220404 


•359 


« 

•*53S9o 


*A90 


•189047 


•3»5 


"221340 


•360 


•254250 


*a9i 


•189055 
•190864 


•326 


•222277 


■361 -355510 j 


'»9ft 


•3»7 


•2232x5 


■36* 


•2 5647 1 


'»93 


'i^i77S 


•3*8 


'224x54 


•363 


•*S7433 


•»94 


•1^2684 


•3*9 


•225093 


•364 


•258395 


•29s 


•193596 


•330 


•226033 


•365 


•*S93S7 


'%()(> 


•194509 


*33» 


•226974 


•366 


•260320* 


•297 


'195422 
•'90337 


•33» 


'2*7915 

•228858 


•367 


•26x284 


•A9» 


•333 


•368 


'262248 


.299 


•197252 


•334 


•229801 


•369 


•263213 


•300 


•198168 


•33s 
.336 


•*3074S 


•370 


•264178 


•301 


•199085 


•23x689 


•371 


•265144 


.302 


•200003 


•337 


232634 


•37* 


•2621 1 1 


•303 


*200022 
•20x841 


•338 


•233580 


*373 


•267078 


'304 


'339 


•234526 


•374 


•268045 


'3^1 
•306 


•202761 


•340 


•»3S473 


•375 


•269013 


•203683 


•341 


'23642 1 


•376 


•269982 


•307 


^20460 5 


*34» 


•237369 


*377 


•270951 


•308 


•205527 


'343 


•2383 1 S 


•378 


•271920 


•309 


•206451 


•344 


'239268 


•379 


•272890 


•310 


•207376 


•345 


•2402x8 


•380 


•273861 


'311 


•208301 


•346 


•241169 


•381 


•27483* 


•312 


•209227 


'347 


'242121 


•38a 


•275803 


•313 


•210154 


•348 


•243074 


•383 


•27677ci 

•277748 


'3H 


•211082 


•349 


•244026 


•384 


•3^5 


•2I20II 


'3 SO 


'244980 


•385 


•278721 


•316 
•317 


•212940 
•213871 


•35 « 

•3S* 


•»4S934 
-246889 


•386 


■■'A 


•318 


•214802 


•3S3 


•247845 


•»8t64A 


•319 


•2x6666 


'354 


•248801 


'389 
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•39» 
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:358 


•252631 
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SEGMENTS OF A CIRCLE. 
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■43= 
•431 
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■3587*5 
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■43. 
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•290432 


■433 
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■434 


■326892 


■470 
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•292390 


•43 S 
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•+71 
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■436 
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■47a 
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•401 
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•4P« 
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•403 


■2963.. 
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■V,i 
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•440 


■33«843 


■368708 
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•477 
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•4t» 


•3348.9 


•478 


■370706 


Zl 
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•443 
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•479 
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•444 
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•480 


■371704 


•409 
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•48. 
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•410 
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■446 
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■48* 
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•411 
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■41a 
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■48s 


■377761 


•414 
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•450 


•34»;8. 


.486 


■378701 
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•343777 


■487 


•379700 


■309095 
•310081 


•452 


■34477. 
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•453 
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•489 
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•418 
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•455 
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■3477 S9 
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•49' 
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.49s 


■3Pl''99 


**ai 


•314029 


■■•SZ 
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•458 


■350748 


•494 


•3ii66ii9 


"4*3 


•4S9 


■35'74S 
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•3 H 7 699 


•4=4 
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.496 


■3'>S69g 
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•461 


•353739 


•497 


•389(199 


•3,8970 


•,6. 


■354736 


•498 -390699 
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•3'99>9 


•4'3 


'35573* 


"499 ; "391^99 


;♦•« 


•3«j,4B 


•464 


■356730 


•joo 1 ■392699 
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•3*1938 


■465 


■3S77V 





39# 41V llSKStritATlON. 



In this tabic the diameter of the circle is i, and the whole 
area '785398 ; the figures in the columns of heights are the 
beight of the fegment, or the veried fine of half its arc; and 
thofe in the columns of area fegments are the areas of the 
circular ferments, whofe heights ftaud ou the left hand in 
the column of heights. 

The ufe of this table is to find the area ot any feginent of 
a circle, by the following rule : 

Rule. Divide the height of the given fegmenc by the 
diameter of the drcle, and the quotient is the height of the 
fegment : and oppofite this height, in the table, is the ubular 
area, which is to be multiplied by the iquare of the diameter, 
and the product will be the area of the fep^menr. 

E^AM^LE. What is the area of a fegment of a circle^ 
whofe height is 5 inches, and the diameter 30 mches ? 

3o) 5.ooo(.i6 6 Tab. height 

•085544 Tab. fegment 

90a Square of the diameter* 

Anfwer. 76.989600 

900 

Note. In dividing the given height by the diameter, if 
the quotient does not terminate in three places of decimals, 
then the area for that fi^dtional part ought to be propor- 
tioned for as follows : 1 

Having found the tabular area anfweHug to the firft three 
decimals of the quotient, take the difference between it and 
the next following tabular area j which difference multiplied 
by the fra&ional part remaining, the product will be the 
correfpondent proportional part, to te added to fhe firft 
tabular area. 

Thus in the laft example the quotient is ,^66, and there 
b a remainder off, the tabular area of the Icgment is 

•o*SS44 
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I Q^ INS1;RUMENTAL ABITHM£Tiq^ 

... j!'. ■ '■■ ; - . - ' , * ' 

Inftrumental arithmetic is the method of calculating bjr. 
inftrun^^xfts raad^ for that pr^rpo^^^Jqi; a.^uick^r dlTpatch 
of.bu&nefs,: apd for. thq ^qlp o( t)u)ff^;wJ^o are de^cient ia 
cpnitppQ arithmetic. The moft ^qoo^mpn inftrumentSiarCv 
the carpenter's rute^ Coggejhairsjlidingjrul^ GunterUMne^ tie, 
g^^gr^k^^^^^^ diagonal ro4, ^:_ . 

I* T.be cai;penter*s rule confiii^/of'tv^o ^<pal, piece«» each 
%.foot iii^ leii§th| .^nne6ted tqggther by a joiDt: one.lide 
^ .^is rijle'is divided into inches asd eighths of ao inch.; 
on the fame iid<}, are alfo feveral plaice fcaies* divided into 
tipr.elfth parts. Jb];; diagonal lines, for planning dimenfions in 
i^et apd inches. 

2. On th^ other fide of this rule, on one piece, are fet all 
the priacipal lines which are on Cogg (kail's Aiding ru}e: 
namely, four lines mark td VBC, and D rejpei^ively ; the 
(wo aiid41^4?Qes being on a Aider, which runs in a groove. 

Thefe 
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Thefe four lines are logarithmic Anes ; the three marked 
Ay B, C, are all equal ;..ancLfre called double lines, becaufe 
the numbers fet upon them rui^ from mo 10, twice : the 
lowed line D is a^ (ingle line, the numbers running from 4. 
to 40. It is called the: girt line, from its ufe in calling up 
the contents of trees, and timber*. This line alfo may be ufed 
for gauging ; as upon it, at 17.1J, isjxjarked W.G. and sT 
18.9$, A. G. for the wine and ale gauge points. 

Upon the other part of this fide is a table of ponndf^ 
ihillings, and pence, (bowing the value of a load, or 50 cubic 
feet of timber, gt all prices from fis^peoce to two fiiillings a 
foot. 

In the ufe of thofe lines it muft be ftri£l]y obferved, that 
when 1 at the beginning of a line is accounted unity, then 
the z in the middle of the line will (land for 10, and the i# 
ftt the end of the line will fl^nd for too ; and when the i 
at the beginning of the line (lands for 10, the 10 in the 
middle of the line will ftand for 100, and the 10 at the end 
of the line 1000, &c« and all the intermediate divifions arc 
altered in proportion. ■ ' 

The edge of the rule b divided decimal/, each- foot being 
divided into an hundred eqi^al parts : by this meafure 6u 
menfions are taken in feet, and decimals of a foot, which ti 
t^ much the beft way. 

3. Canter's line is a line of figures, exa£lly the fame as tho. 
three fingle lines on the carpenter's rule, and therefore needs 
no further defcripttou. Its ufe is to multiply, dr divide* 
nunfibers^ to perform the rule of three dire6l, &c. Itwai 
formerly fet by itfelf on the carpenter's rule. 

The figures i, 2, 3, 4> &c. fometiises ftand (imply for 
themfelres, at other times they fignify 10, 20,30, &c. again 
at other times, 100, 200, &c.or zooo, 2000, &c. 

4. The gauging rule ferves to compute the contents of 
caiks, or any other ve(re]s> after the dimenfions have been 
taken. It is a fquare rule, with logarithmic lines on the fidel, 
kaviDg three Aiders running in grooves in three of the fides. 

Upo« 
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upon the firft face of this-rule are three lines : two, marked 
A and B, for multiplying^apd dividing; and one, marked M D, 
for malt depth, as it ferves to gauge malt. The middle line 
B is upon a Aider, and is a double line, marked at each edge of 
the Aider, like that on the carpenter's rule : thefe three lines 
are all of the fame radius, or diftance from i to lo, each line 
containing twice the length of the radius. A and B arc 
numbered exa£ily alike, and the numbers may be incrcafed 
Dr decreafed at pleafure : thus the firft number i may either 
iland for an unit, loj or lOo, &c. or i, or oi, or coi^ &c. : 
but whatever the firft number is, the middle number will be 
ten times as much, and the laft number lOO times as much, 
as on the carpenter's rule. v 

The I on the line M D is oppofite 2 1 5 on the other lines, 
which are the cubic inches in a malt bufliel ; and the divifions 
on this line are numbered retrogrjide to ihofe of A and B. 

Upon the lincji Aand B are feveral other marks and letters : 
thus, on the line A are M B, for malt bufliel, oppofite the 
aforefaid number ai 5 : and A, for ale, oppofite 282, the cubic 
inches in an ale gallon ; and upcn the line B, oppofite 231,15 
W, for wine, the cubic inches iii a wine gallon ; alfo S I, for 
Square infcribed at 707, which is the fide of the fquare in- 
fcribe4 in a circle, whofe diameter is i ; and S E, for fquare 
equal, at .886, being the fide of a fquare equal to the fame 
circle: alfo C, for circumference, at 3. 141 6, which is Xhe 
circumference of the fajne circle. 

UponXhe fecond face, which is that oppofite the firft, area 
Aider, and four lines marked D, C, D, E, at oiiq end, and at the 
other end marked root ^ fquare^ mt, cuhic ; the lines C and E, 
containing refpet5live!y the fquare* and cubes of the oppofite 
numbers of the lines L, D : the radius of the line D is double 
to tliat of C, and tripie to that of E j fo that whatever the 
firft one on D denotes, the firft on C is the fquare of it, and 
the firft on E the cube of it ; thus, if D begins with i, C and 
£ will begin with i ; but if D begins with 10, C will begin 
with 100, which is the fquare of 10, and E with iooo, the 
' VOL. I, 3 B cube 
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cube of 10, and fo on. Upon the line C, at •0796, is marked 
a c for the area of a drcle, whofe circumference is 1 ; and a d 
at .78 54, for the area of a circle, whofe diameter is i. Alfo 
upon the line D are W G for wine gauge, at 17.15, an4 
A G for ale gauge, at 18.95 ; and M R for malt round, at 
5».3a ; thefe three being the gauge points of round and cir«r 
cular meafure, and are found by dividing the fquare roots of 
»3 1, 382, and 2 1 50.4 by the fquare root of . 7854 5 a^b M S 
for malt fquare is marked at 46.37, the malt gauge point 
for fquare meafure,«being the fquare root of 2150.4. 

Upon the third face of this rule are three lines, one marked 
N upon the Aider ;. and two upon the ftock, marked S S and 
S L, for fegment ftanding and fegment lying, which fervc to 
iiUage ftanding and lying cafks. 

Upon the fourth face are a fcale of inches, and three other 
fcales, marked firjl variety^ fecond variety^ and third variety ; 
the fcale for the fourth variety being on the ii.fide of the Aider 
on the third face : the ufe of thefe lines is to find the mean 
diameter of cafks of each of the four different forms or ihapes 
of the fides. ' 

Befides thofe lines, there are two others on the infide of 
the two firfl Aiders, being continued from one Aider to the 
other : one of thefe is the fcale of indies, from 12J to 36, and 
the other a fcale of ale gallons between the correfponding 
numbers 435 and 3.61, which forms a table to Aiow, in ale 
gallons, the contents of all cylinders^ whofe diameters are 
from i2\ to 36 inches, their common altitude being i inch. 
5. The diagonal rod is a fquare rule, commonly four fept 
long, and folding together by, joints; this inftrument is ufed 
both for gauging cafks, and computing- their contents ; and 
this is performed by taking one dimenfion only ; namely, the 
diagonal of the ca(k, that is, the length from the middle of 
the bung-hole to the meeting of the head of the caflc, with 
the ftave oppofite the bung-hole ; and is the longeft line within 
the caAc from the middle of the bung^ On one face of thi* 
rule is a fcale of inches to take this diagonal by, oppofite 

whigh 
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which are placed the afeas, in ale gallons, of circles to the 
correfponding diameters, in like manner as the lines on the 
under fide of the three Aiders in the Aiding rule^ 

On the oppoiite ^ce are the fcales of ale and winegallonSy 
to fhow the contents of cafks, from having the diagonal. All 
the other lines on this inflrument are the fame as thofe oa 
the Aiding rule, and to be ufed in the fame manner. 

The Vjfe of the Carpenters Rule. 
PROBLEM i. 

TO MVLTIPLY NUMBERS TOOETHBR. ' 

Suppdfe the two numbers 24 and 12 ; draw the ilider oitt, 
tHl I on the line 6 is opposite to 12 on the tine A; their 
againf^ 24 on the line 6 ftands 288 on tHe line A, which is the 
produd^ of the two numbers. 

Note. In any operations, when a nuniber runs beyond the 
«nd of the line, feek it on the other radius, that is, the otheir 
part of the line, which will be the tenth part of the required 
number. 

PROBLEM II. 

TO DIVIDE NUMBERS. 

To divide 512 by 24; draw out the Aider till the divifor 
2>4 on B be oppoAte to the dividend 312 6n A, then againft 
ixon B {lands 13, the quotient on A. 

PROBLEM m. 

TO SQUARE ANY NUMBER. 

Suppofe'to fquare 12 : fet i on the line B to i a on A, then 
jigatnft lA on B Hands 144 on A. 

PROBLEM IV. 

TO BXTRACT THE S^^AlLB ROOT. 

Set I or zoo, &c. on C to i or 10, ftc. oft D ; then ag^inlt 
every number found on C ftands its fquate root oh £)• ' 

3 « a PROBLSWt 
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PROBLEM V. 

TO FIND A If EAN PROPORTIONAL BETWEEN TWO NUMBERS^ 

As, fuppofe between 29 and 430. Set 29 on C, to the 
fame on D ; then againft 430 on C (lands their mean pro- 
portional II I on D. 

PROBLEM VL 

TO FIND THE THIRD PROPORTIONAL TO TWO NUMBERS* 

Suppofe^to 21 and 32; fet 21 on B to 3^ on A; thea 
Rgainfl 32 oh B i^nds 48.8 on A ; which is the third propor- 
tiiuial required. 

PROBLEM VIL 

TO FIND THE FOURTH PROPORTIONAL TO THREE NUMBERS; 
OR, TO PERFORM THE RULE OF THREE DIRECT. 

Suppofe to find a fourth proportional to 12, 38, and 1 14 : 
fet 12 on B to the fecond number 28 on A ; then againft the 
third number 114 on B (lands 266 on A ; which is the fourth 
proportional fought. 



The life of Gunter^s Line. 

s 

/ PROBLEM VIII. 

' MULTIFLICATIOK BY CUNTER'S UNI. 



tf 



To raulriply 5 by 7 : Jet one foot of the connpafles on the 
I towards the left hand, and extend t;he other foot of the 
iSompafles to 5 upwards, or towards the right hand; and with 
the fame cxjpnt place one foot of the coropaflcs on 7, in the 
left hand end of the line, and the other foot will fall upon 3^ 
the required ^roduft. 

- PROBLEM 
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PROBLEM JX. 

TO DIVIDE BY GVNTBR'S LINE. 

To divide 63 by 3 ; extend the compafles from 3 to i 
downwards, or towards the left hand; and that extent wili 
reach the fame way, from 63 to 21, the quotient. 

N0U, In multiplying, you muft always extend upwards, 
or towards the right hand ; and in dividing, extend the con<^ 
trary way, 

PROBLEM X, 

TO PEHFORM THE RULE OP THREE DIRECT; 0R| TO 
FIND A FOURTH PROPORTIONAL. 

Suppofe 5 bufliels of barley coft i j (hillings, what will ^5 
bufliels cofF? Extend the compafles from, 5 to 15 upwards, 
and that extent will reach the fame way from 25 to 75 fhil- 
lin^, the anfwer. . 

/ 

The Ufeofthe Gauging Rule, 
PROBLEM XI. 

TO MULTIPLY-, DIVIDE^ PERFORM THE RULE OF THREE, 
IBXTRACT THE SQUARE ROOT, OR TO FIND ^ A MEAV 
PROPORTIONAL BETWEEN TWO NUMBERS. 

All thcfe are wrought on the gauging rule exaftly in tlic 
fame manner as on the carpenter's fliding rule ; the lines A^ 
B, C, D, on each rule being ufcd in the fame way. 

I 

\ ■ 

PROBLEM XIL 

^ . . . 

TO COMPUTE MALT BUSHELS BY THE L1JX£ M D« 

f 

To find the malt bufhels in a floor, whofe length is 2301, 
breadth jS.a, and depth 5.4 inches. 

Set 230 on BAo 5.4 on M D, then agdinft 58.2 on A 
^fiand$ 3 3 .6 bufliels on B, for the anfwer. 

PROBLEM 






PROBLEM Xin. 

TO OAUGB A CASK OF TBB FIRST FORM, 

Inhere are four different forms of cafks^ being diftinguiihed 
from each other according to the greater or k& curvature 
of their fides; namely, firft, that which refembles the middle 
fruftum of a fpherotd, whofe fides have a greater fwell thaa 
thofe of any other form. Secondly, that which refembles the 
middle fruftum of a parabolic fpindle, whofe fides have not 
fo great a fwell as thofe of the former ; and whofe length is 
lefs in proportion to its diameter. Thirdly, that which re- 
fembles the two equal fruftums of a paraboloid ; and whofe 
iides fwell the lead of all. Fourthly, that which refembles 
the two equal finiflums of a cone, and whofe fides have no 
curve^ but run ftraight from each end to the middle of the 
cafk, where they form a very obtufe angle. 

To find the contents of a caik of the firft form, regard muft , 

be had to that fcale on the rule which is maxkt^firfi variety : 

then, having the length of the caikf which foppofe to be 40 

inches, and diameters at the head, and bung, 24, and 3* 

inches; fet 40 oh the line C to the ale gauge 32.Sft on D» 

turdagaitlft 

24 on D fiaitds 21.3. on C 

52 on D (lands 38. o on C 

The fame 38. o 

The fum 97. 3 Ale gallons. 

Again^ fet 40 on C to the wine gauge 29. 7 on D^ ^d 

agaimft 

2^ on D flands 26. t on C 

3s on D ilands 46* ^ on C 

The fame 46. 5 

Theffim i'k9.z Wmegalfonsr 

PROBLEM 
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TO FIND TflE CONTENT OK A CASK OF THB SECOND FOKM. 

Let the length, and head, and bung diameters be the 
lame as in th^ laft Problem : then» having* fet 40 on C to 
32.82 on D, againfl 8 on D ftands 2,4 on C, ^ of wh,ich is 
0.96. This, fubtrdfied from 97.3, the contents: of the iaft 
ibrmy leaves 96.34 ale gallons. 

Again, having fet, 40 oo.C to 29,7 on D, againft 8 on D 
fiands 2.9 on C, -^ of which is 1.16, which, taken from 
1x9.1, in the Iaft form, leaves 1 1 7.94 wino gallons. 

PROBLEM XV. 

rO FIND THB CONTENT OF A CASK OF. THE THIRD FORM. 

The dimcnilons^ being the fame as in. the foregoing- Pro«^ 

blems, fet 40 on C to 2^.8 on D, then againft 

I 

24 on D ftands 32, o on C . 
> 3^ on D ftands 57. 3 on C^ 

The fum 89. 3 Ale gallons^ 



AgaiOy fet 40 on C to 24.I5 on J) : then againft 

^ 24 on D ftands 39. i on C • 
32 on D ftands 69. 8 on C 

The fum 108. 9 Wine gallons. 



PROBLEM XVL 

TO FIND THE CONTENT OP A CASK OF THB FOURTH FORM. 

The dimenfions being the fame as before, fet 40 on C to 
65.64 on D, then agaijift 

8 on 
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8 on D Hands o. 6 on C 

j6 on D (lands 29. z on C 

The fame 29. i 

Ditto £9. X 

The fum 87.9 Ale galloa*. 



Again, fet'40 onC to 59.41 on D; then againft 

8 on D (lands o. 7 on C 
\ 56 on D (lands 35. 6 on C 

* TKe fame 35.6 

Ditto 35. 6 

The fum 107. $ Wine gallons. 



PROBLEM XVII. 

TO FIND THE CONTENT OF A CASK BY THE DIAGONAL 

ROD. 

Apply the rod within the calk, from the bung-hole to the 
end of the oppofite (lave; then take the length of the diago- 
nal, or the meafure of the rule from the middle of the bung- 
hole to the end of the faid (lave,' which fuppofe to be 34.4 
inches ; then to 34.4 inches on the rod correfpond 90I ale 
gallons^ or 1 1 1 wine gallons^ the content required *• 

PROBLEM XVIII. 

TO FIND THE ULLAGE OF A CASK BY THE RULE. 

By one of the foregoing Problems find the whole content 
•f the ca(k ; then fet the length on N to lOO, on S S (or a 
fegment (landing, or fet the bung diameter on N to xooy on 
S L for a fegment lying ; and then againft the wet inches on 
N is a number on S S or S L to be rcferved. 

* The contents thus fonnd by the rod give the true concents of the moft 
common form of calks only; that is, fuch as fall between the fecond »nd 
third forms; of this form are thofe chiefly nfed by the London brewen. 

Next 
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Next, fet io« on B to the rcfenrcd number on A, and 
agamft the whole content .on B will be found the ullage on A; 

There are many folid figures befides the foregoing, the 
contents of which cannot be found by any a^ual dimeniions 
taken on the figure, fvich as fbitues, &c. The content^ of 
fucfa bodies are found by immerfing them in water, and mca* 
furing the rife of the water occafioned by fuch iiximerfiqn. 



SECT. V. 

^ VIBW OF THB FIVB ORDERS' OP ARCHITECTURE. 

The origin of architecture is almoft contemporary with 
that of civil fociety. When mankind felt the inclemencies of 
the weather, and, confequently, found the neceffity of ereding 
habitations for (helter, eafe and convenience foon improved 
itfelf into ornament and grandeur. A few trees perhaps 
growing round in a circle, and leaning together at the top, 
afforded the firft habitations, being interwoven with twigs, 
and plaftered over with mud. This gave rife, in after-ages, 
to the idea of columns. 

It is probable that the inconvenience of thefe habitations' 
rendered their owners defirous of inventing fuch as fhould 
imfwer every purpofe of the former fort, and pofiefs feveral 
advantages above thofe: this improvement naturally, gave rife 
to the invention of the crpfs beams to fuppprt the roof; for 
this purpofe, they had, no doubt, recourfe to the trunks of 
trees : thus columns were at once introduced. 
■ vol. I. • 3 » - The 
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. The Eg])4>tians were thi^ firi( people from whom the 
Greeks der^yeci ail their knowkdge of arcbitedure ; asap»t 
pears frvoithofe ancient remains, the pyfalnids; and from 
the ruins of ^ magnificent temple at Luxor, the ancient 
Thebei^ of which there renuiip more than 130 column^ all 
of confiderable magnitude ; fome 10 feet in diameter, with 
elegant fculptu re: and feveral other remains in the ndgh^ 
bourhood of the fame^ place. 

The fertile genius of the Greeks foon improved upon the 
ponderous arcbite^ure of Egypt, whofe ignorance in con- 
ftruAing the arch made it neceilary for the columns to Hand 
very thick, with large and flrong architraves. 

The Tufcans (or Etrufcans) were alfo very fkilful in 
building ; from whom the Romans received great help in 
architedure, in all their large works : the temple of Jupiter 
Capitolinus, the Cloaca Maxima, &c. are the works of 
Tufcan artifts. / 

To product the attthdrity fi»r<;very fpecies of ornamesat Uk 
each of the five orders, would be impoffible, at the prefcnt 
day ; I (hall, therefore, point out the more general parts, 
with the origin of their introduftion. 

X. ThePLiNiPH was^ no doubt, at firft a fquarc ftone,or 
tile, placed under the tree ot* primitive column, only to pre- 
vent its rotting by the conftant moi<lure of the earth, and 
alfo to ferve as a folid footing to the column. 

2. The Torus fs the fwell above the plinth, and origi- 
nated, no d6ubt, from the form of the tree, being thicker at 
the bottom ftah (he part above, by which means it was fixed 
more firmlj on the plinth : by fome it was conjecS'ured to 
have been a rope or bandage only, round the trunk, to pre- 
vent its fpKtting^ 

3. The CA^rtAL h<id its origin from /the parts of tfie 

treclW!iefB tfie tirms were cat off: the fwell of the arms gav^ 

the idttt dftte fWtU 6f the capital, which is attended with 

this advantage; by being broader at the top, it is better formed 

for fufiaining the worts above; ' 

^ 4. The 
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* •4*' Tlfe 'A«ACfrs was tti'tmre than ^ til* or fl:one to 
throw- off '^be water, ttM t6 prevent its finking into the 

5, The AsTit AGALs and Fillets were biandiljgeBtobind 

''*6<; Th^ Architkave way beanls necdfeiy to hold o^ 

i«^ tile ^iimns together. '• 

':.^;i;Tlie' Fri4b :%i^a» ionly art'ifdditioii, Wheii height was 
wanted in the inner parts, . . v 

8* The Cornice, with its ornaments, were only the ends 
or edges of the timbers, neccifary to fupport the roof. 

9. The Denteles, Triglyphs, Modillioms, &c« 
Wgiau^ccidental impjroKeWJiUfl.j^dcd.io »ftffr?agrt| whea 
(Iru^hires of wood gave place to thofe of Hone. 

The five orders of archite6ture are, the Tufcan, DoriC| 
Ionic, Corinthian, and the Compofite. 

The Tuscan order is diilinguifiied by its plain and robuft 
appearance : it is uM only wherf flve^igth.and plainnefs are 
required. The Trajan column at Rome is an inftance of its 
efFe6l and elegance. 

The Doric has nearly the fame chamber for flrength as 
the Tufcan, but it is enlivened by feveral ornaments. It is 
uCed with good effect where united flrength and grandeur 
are requiiied. 

The loNic has more delicacy in the conftru6lion than 
either of the former orders; it partakes of a middle order, 
between the mafculine Tufcan and Doric, and the flender 
Corinthian : the capital isdiftingtAihed by its boldnefs,, and 
the (haft by its beauty, which makes it applicable to porti- 
ooq, .frontifpieces, entrances to hoofes,''&'c. 

The Corinthian has more ornament and delicacy than 
any 'other order: the capital is diftinguifiied by its beauty 
and nchnefs, and the pillar by its delicacy : which renders it 
proper^ where elegance only is required. It is frequently 
ufed for internal decorations, in (late rooms, &c» 
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The Composite is only tXie Corinthian, with the roo^iern 
Ionic volute to the capital, which gires it a bolder proje^ioQ } 
the proportions and elFeds are the iame as tliofe of die Ct^ 
rinthian, and it is applicable to the iame uies. 

The meafurements in archite^hire are taken in ni«iutes| 
one half of the lower diameter of the column is ufuallj difi^ 
vided into thirty parts or minutes. The projeftions art naiba,^ 
fured from the perpemBculac^ o( tli9 fuperior and inferior 
parts of the column* 



CHAR VIII 



Of optics. 



« 



Definitiom. 

X. Optics U that fclence which treats of the nature, pro* 
perties, and laws of vifion : and in its mod extehfive ienie, 
comprehends the whole doctrine of light and cokurs^ and all 
tht phenomena or appearances of vifible objeds. Optics 
confifls of three parts: viz. catoptrics^ dUptrics^ and ckro^ 
maiicu 
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a« CAToPTKicsis tbat part which treats of refl66^ed W- 
fio&i or that which relates to viewing objects by relieved 
light) as 10 mii^rors. This is called reflex vifim, " . 

3. DioPTJiics treats of viewliig obje6ts through a diA9> 
tnt medium or body; as through ^//j/j, water ^ ^c, . . - 

4. Chromatics trieats oftlie diiTerent colot»^ df light 
$. Light is that property by Which bodit;s, are rendered 

trifible* It confiits of aa infinite number of oxtremely , fmall 
particles, which flow from 6V«cy body exppfed to i(r, and ia 
finught lines. ; « 

6. A BLat or Beam of Light isa very fmall part of il^ 
proceeding from the luminous body. 

7. The Radiant is the obje^ from which the rays of 
light proceed* 

8. The Sfscies of an obje6^ is the image of it, made by , 
the rays of Ught^ in iht/ocus of the refleding or refr^^ting 
medium. * , v , , . .* 

^.PAaALLEL Rays are fuch as proceed frofn a body^ 
parallel to es|ch other. 

10. CowfimGiNG Rays are thofe rays, which, pfOceeS* 
ing from a body, approach nearer eaqh, Qther in their -fro- 
grefs, and tend to one certain poipt : thus the ra)^,. prot- 
ceedingfrom LN to the point O, are faid to.c0n>efge to 
that point. (Fig. 5. plate 5.) . . • 

11. Diverging Rays are thofe which, proceedin^-froni 
any .point, 4o continually recede from each othev }n their 
progfieft: thus the rays proceeding from O tof«^ards LN 
are faid to divet^» (Fig. J.) 

la... The Focus of rays is, that point to which' all con* 
verging rajs tend, as O (fig. *$ ) : this, is called the real focus. 

13. The Virtual or Imaginary Focus is a pointy 
^tf, tQ which the rays A B tend, and where they wouM 
pnite, if they were not intercepted by the obftacle C D (which 
fuppofea mirror), by which means they are turned afidc, midl' 
oiadc to converge in a real focus, E. - (Fig. 6.) 

J4- 
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• 14. The R£FLECTioK of Tays fe theit regfefsi or renirn- 
in^ from the furface of fuch bodies,' on which t!iey Ml,' atid 
cannot enter ♦ thus, the rays A B falling on the fuffecfe 
CI^ are Mffltaed or turiied back iga?ri in the dii^eftion E. 
(Fig. 6.) -- : .' . -.^^ 

^$. MfSitoRs, or S'peculinns, are tbofe bodiesr u^ofe 
fdr/aoes are ib very fmooth^-as to be impervious to the rays 
of light which fall on th^rti; ^ri^' which, therefore, the^ 
wiiaStf fo as to rtprefentth*' images 'bPth^ ofajefts ^xpofed 
to them : they are generally made of metal, highly pblifhed, 
^ of gUfs pofi(!ied'on one fid^, kAd' filvered on me ocher ; 
and are either plain, conveji, of ifbVfCbve. * ^ 

16. Pl A IN Mra R o R s are tbb«? whofe.furTacfe are perleA 
planes, and Whofe feflion is a right line, as C D f ffe. 6) : 
ihefc are vulgarly called looking-glafle^. 

* 17. Cb*vfcxMiititO'R-skre¥hofeWh6^ftirlacesdoevery 
way equally rife above the plane of their bafes ; the*'ft6tton 
of thcfc'fbrt ef mira>r5- ij 4 '"curve,* arid is^ either" circnfer, 
elliptical, parabolical, or hyperbolical. ' AC'D X^g* 4) ^^ 
mcolfftfeAioni and thfr rtiitmr'^ the fegnierit bf a gfobe^ 
or i|)hiif5€al furface, v^hidi fe that moffly iifed. ^ ' '■* 

-<■ iS.OSKtAV^ Mi-RkbRs dt^ thofe whofe furlaces- Mk 
dbi^o'ti^h an' unifoM hbilbWnefs below the uppc^ parts; 
whofe fe^^ion alfo is a curve, as various as the convex ; but 
thecircutarfrimi is ih^'moll common. 

19. Runt AcrioK of rays is their being bcrft, or fitrned 
tfut'of their courfe, in pafling out of one medium into ano* 
ther: as the ray 6 C (fig. 2), in pafliag into the denfe inc« 
tKom A I R D, is refra^ed, or turned out of its natural 
cmirft C Ky in the direAion C E, which is cdkd the re*- 
fradud ray. 

flo. ThelNciDEWT Ray is that which comes fr«n«wf 
obj^, and' falls on the rr ira^ihg or refieditig furAic^ as 
B G {fig. 2), or A B {Bg. 6). 
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£X. The Angle OF Jncid£nc£ istligt ivhicb is caat^e4 
between BC {fig. 4), the incidefit ray, and F C, perpendicular 
to the reile<Eling furface, that is, the angle B C F, 

22. The Angle of Reflection is that contained be* 

r 

tween the (aid perpendicular F C and the reflefled ray C E, 
that is, the angle F C £• ^ 

23. The Angle of Incidence in Refraction is the 
angle 6 C F (^, 2), as in -refie^Uon F C £ (fig. 4) ii the 
angle of refledion. 

24. A- Lens is a medium/ generally of glafs, made' to 
difperfe, or coUeft, the rays of light which pafs through it : 
of thefe there are various forms, of which the moft common 
are the eight following : 

Firfl, a Plano-convex^ which has one fide plain, the other 
convex ; as A (fig, 3), — Second, Plano'cwcave^ which is plain 
on one fide, and concave on the othtr; as B. — Third, a 
DpuftUQfve^, which is convex on both fides ; as C'. — Fourth, 
a Boitlle CotreavCf which is concave on both fides ; as D.— • 
Fifth, dr Mf^us, which is convex on one fide, and concave 
on ^h< i^th^; as £, — Sixth, a Plain Lensy whicli is flat en 
both fides, and of equal thicknefs in all its parts; as F.— - 
Seventh, a Plai Plano'cwrvex^ whoiip convex fide is ground 
into feveral fiat furfacesj as G**-^£igbth, a Pri/kf which 
bas thsee fiat fides; and, when viewed end-ways, appears 
like an equilateral triangle'; as H. 

G)M^ 2roim4 into any of the foregoing (hapes are called 
lefifcsi and a iin^ going through the middle, as I K, is called 
the axis of Qhe len9. 

a^.^'he, Visual or Optic Angle, is that angle con- 
tained under Vffo lines, drawn iirom the extreme points of 
an objed to dfae'eye; thus A I B (fig* 8) is the optic angle, 
or the angle uiider^whioh tlie objeS A B appears to the eye 
at I. 

.. j|6. A PjEOiciLtOF Rays isv^irdimble cone of ra3r«, as 
JLiPI^F joinefl tqgetlier at the b3re.in the lens LN; of 

V^hich 
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which one cone, L O N, has its vertex O in one point o/an 
objcft ; and the other cone, L F N, has its vertex F in that 
point of the objeft. The middle line O F is called the am. 
iDf that pencil, {fig. 5.) 
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IMre6i vifion is the faculty oi fight, and is occafioned hf 
the rays of light proceeding from an object, and poi&ng 
ihrottgh the humours of the eye, where they form the image . 
of the objed on the back part, or bottom of the eye. In 
order to underilaiid which, it will be necellary toe!xplain the 
figure and condniAion of the human eye. 

ABC£ is the eye; It is of a fpberical figure, by which means 
it is eafily moved any way in its focket, by mufcles appointed 
for that purpofe ; the fore p^rt at A (fig. i) is more convex 
than any other part. The eye is encldfed in three mem- 
hra(nes.: the putermoft is called the Scleroiica ; the ftcond, 
the Tunica Choroides \ the fore part of which is called the Iris\ 
which confifts of many fibres, like fo many radii : the third 
membrane, or innermoft coat, is called the Rttma^ which is 
nothing' but the optic nerve, fpread over the bottom of the 
eye \ upon this membrane the images of vifible obje6b are 
ibrmed. 

Jn thefe three membranes are contained the three hn* 
mours 6i the eye : the firil, H A I| is called the a^aemif, 

humour^ 
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humour, whicfaris a thin watery liquor ; the fecond, F G O, 
is the cryfialline^ in the form of a double convex lens, and 
more donvex in the back part : behind this is the vitrttms 
humour KL* 

The cryflalline is more denfe than the vitreous, and 
the vitreous more denfe than the aqueous humour: the 
three humours together form a compound lens, which re- 
fra6ts the rays of light, ifiuing from an objedk P R, to the 
bottom of the eye ; and there paints its image p r, upon the 
retina, in an inverted pofitioD. 

The aqueous humour is in the form of a menifcus ; as is 
alfo the vitreous humour. The fore part of that membr4ne 
called the fclerotica is called the cornea^ as at A, and that part 
adjoining is called the white of the eye. Within the cornea 
1ft that toat called the uvea ; in the middle of this is a hole 
O called the pupil, to let in the rays of light : this pupil is 
contra^ed or dilated by feveral mufcular fibres, in order to 
kt in more or lefs light, as found convenient, 

D is the optic nerve, which, coming from the common 

fenforium in the brain, is expanded all over the concave back 

, furfece of the eye, and thus forms the retina. . This nerve is 

not (ituated in the middle of the eye, but lies nearer the fide 

£, in that part next the nofe. 

The cryflalline F G has a ring of fibre$ round its edge, 
by which means it can be drawn more or lefs convex, and 
the diflance A C is thereby made greater or lefs, in order 
to form the image p r, upon the retina^ for diftin& vifion. 
This.ring of fibres is called the Ugamentum ciliare, the back 
part of which is black, in order to iHfle the rays which fall 
upon it. The eye is moved in the head by feveral mufcles 
' in the fclerotica. 

If the image of an objed do hot fall upon the retina at 

p r, the vifion will be confiifed ; if it fall fhort, or nearer 

• F G, as is the cafe with (hort-iighted people, then a concave 

lens that makes the rays more diverging will bring it to the 

Ittina. 

vol. t, [ 30 If 
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If the rays of light do not uuite, fo as to fenn the iniage 
of the obje^y till they get beyond the retioai ^ is the ca& 
with mod c^ ppople, then a comtnoa cqnvtK kos pf a pro- 
per form will make them converge foon^r, and fo form the 
unag^ ^pon the retina ; therefore long-iighted people mnft 
ufe conve:^ glafies | and ihort*fighted people concave ones. 

The ray of light P p, flowing froip the point of the bbjed 
Py and the ray R r, flowing from the pdat R, crols each 
pther at O, and pjoceeding in th^ fame ilraight lioeSi paim 
the image of the object P R on the retipa, in an inyerted 
pofition, as p r. 

Nvte. Though th^ rays of light are in the figure tcps^ 
fented by fingle lines, yet it muft be obferved that ewery 
yifible point of the obje£t fend$ forth a pencil rftays^ which 
crofs each pther at O, and pain( the image of the objeft on 
fhe retina. ' 

There «re n^ady experiments made by pfailoibphers to de? 
monilrate the truth of this theory pf vifion ; the mott com- 
mon of which is the following :t— take a bullock's eyci while 
\t i9 frefhf from a newly killed beail, and having cut off the 
three coats from the back part, quite to the ritivous humour, 
put a piece of paper behind that part, and hpld tht front of 
the eye to^yard^ any bright objed| and there wHl be aa ia- 
yerted image of the obje6): upon the whke paper; which in 
this cafe ferves as a retina to the eye. 

Thpiigh the image of the obje6b is iayerled in the hotlpm 
pf the eye, yet we judge it to be erefti bebg always uied to 
that poiition of ^e obje6^. By an attentiyc peru&l <tf the 
figure, the pofition pf the objeA, whh regard to ^at pf the 
image, may be eafily account^ for. Thus^ |o view that 
point of the objeft P, the pupil of the eye at p muft be 
turned upwards towards A^ in otd^ that the rfty Fp may 
fell on the axis of the eye, oppofite C^ where alone ^diftinA. 
yifion is performed. And to view that point of the objeft 
R^ the pupil of the eye rnufc be turned dow(iiw»dS| to take 
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in the rays of light B. r, to that r may fall on the axis of the 
eft at C. 

The dianmeters of obje As are proportioned to the diameters 
of the images at the bottom of the eye'j thus, the angle 
FOR is equal to the Angle p O r. 

Some of the moft common properties of the eye are the 
following :— 

1. The eye can only fee a very fmall part of* an objeft ' 
diftindly at once ; therefore the eye muft be turned fuccef^ 
fivety to the feveral parts of the object, that each part may 
fall in or near the axis of the eye. 

t. When an obje6^ is feen diftin&ly with both eyes, the 
axes of both eyes are direfted to that point ; thus the objeA 
appears fingle, though it be feen by both eyes at once : but 
if the axes of both eyes are not direded to the fam^ point of 
the pbjedy it will appear double. 

3. Few eyes can diftinguiih a particle of matter, that fqb- 
tepds, at the eye, an angle lefs than half a piinute ; and very 
few can difiinguifli it when it fubtends a minute. If th« 
difianoe of two fiars in the heavens be not greater than this, 
they will appear as one. 

4. The eyes of young people are more convex than thoiie 
of old p^ple ; and this is the reafon the former can fee an 
jobje£t nigher than the latter. 

5. The eyes of fliort-fighted people are too convex to 
fidroit of difiind vifion, when the objed is placed at the 
diihincc of ^tc or eight inches, which is the common difiance ' 
of an objeft for difiinft vifion. And the eyes of long-fighted 
people are not convex enough to admit of diftinA vifion at 
that difi^ce. In the former cafe, the rays of light converg- 
ing from an objed through the humours of the eye, unite 
too foon, and before they reach the retina :* to remedy which, 
concave glaflesare ufed, which render the rays more diverg- 
ing* And in the latter cafe the rays of light do not unite fooii 
enough, in their pa^e through the eye, to paint the image 
on the retina ; the remedy of which is the convex glaficis. 

S o ^ 6. Wfaatefer 
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6. Whatever light falls upon the optic nerve at D makes 
no imprei&on; therefore if the image of an objefftfallthereoa 
it is loft. This place is not at the bottom of the eye, but 
on one fide, and towards the nofe in each eje; fo that no 
rays that come from any objed can fell upon that part in 
both the eyes at the fame time. 

7« The dimnefs of fight which generally attends old peo- 
ple arifes from two caufes :•— Firft, by .the eye growing more 
fiat| and thereby not unitidg the lays of light at the retina* 
Secondly, by che opacity of the humours of the eye, which, 
in time, lofe fomewhat of their tranfparency* 

8. As the rays of light flowing from an objied are the im- 
mediate caufe of vifion; it muft neceflarily follow, that where 
there is no light there can be no vifion. 

Of the Properties of Light in general. 

It may be neceflary to give a general defcription of the 
nature and properties of light. Sir Ifaac Newton has demon* 
tlrated, beyond a. doubt, that the phenomena of vifion are 
produced by light ; which is a matter emitted from the ihin- 
ing body with immenfe velocity, moving uniformly in fhiaight 
lines, and a^ed on by other bodies, fo as to be refle6^ed, 
refiraded, or inflected, in various ways, by means of forces, 
wfhich a6l on it in the fame manner as on other inert matter. 

Every vifible body expofed to the light, emits, or reflefts a 
great number ofthefe inconceivably fmall paitides of matter 
from- each point of ilsfurface; which iflue from it continu- 
ally, in ftraight lines, and in all diredions, forming a fphere, 
of which the illuminated body is the. centre. Thefe rays of 
light, as before obferved, entering the eye, and ftriking upon 
the retina, are the caufe of vifion. And as thefe rays differ 
in fubftance, denfity, velocity, or magnitude, they ,wilL pro- 
duce in the mind the idea of different colours. 

That the particles of light are exceedingly fmall, appears 
from hence t viz. That if there be a candle lighted, and 
noting to obftrudt the ^rogtt{s. of its rays, it will fill all 

the 
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tbe ^ce within two miles of it, every way, with luminous 
rays of Hght| before the tenth part of a grain of its matter is 
confumed. 

The velocity with which the rays of light proceed from 
tbe fuv&ce of a body is furprifing. The method by which 
the fwiftnefs of the rays of light was determined firfl^ was by 
an obfervation on the edipfes of Jupiter's fatellites. Thefe 
eclipfes appear to us about feven minutes fooner than the 
precife time when tbe earth is iituated Ik that pcurt of its 
orbit between the fun and Jupiter; and the eclipfe appears 
about feven minutes later, when the fun is between him and 
us : from which it is plain, that the rays of light require 
about feven minutes to pafs through a fpace equal to the 
diilance between the fun and us ; that is, about ninety-live 
million of miles. 

The rays of light proceeding from a vifible^body, as they 
proceed in all directions, and extend themfelves upwards and 
downwards, ?s well as (ideways, muil neceilarily become 
thinner and thinner: and that they do, in proportion to the 
fquares of their diameters from the luminous body ; that b^ 
at the diflanc^ of twice a certain fpace they are four.tinies 
thinner than at tbe diilance of one fuch fpace; and at the 
diftance of three times fuch a fpace, nine times thinner ; apd 
fo on. 

Of RefraStion. 
. All light proceeding from any luminous body, without 
being refle^ed from any opake fubftance, or infle6ted by 
pafiii^ very near one, is always found to proceed in flraight 
lines*' But if thbrays pafs obliquely from one medium to 
another, they always leave the direction they had before, and 
SiiTume a new one; and this change of dire6tioh is called their 
refroBioni and after having fuffered this refraction, they 
^gain proceed in ftraight lines, till they meet with a different 
medium, when they ^re again turned out of their courfe. 

The phenomena of re/radion are occafioned by an attrac- 
tive power in the medium through which the light palTes. 

When 
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When a ray of light paifes out- of a rarer ifltb a deafer ine-> 
^um (if the latter has a gimter attra^ive force than the 
former, which is rooftly the cafe), the ray, juft before its 

entrance into the denfer iQediiitn, will begin to be attraded 
towards it ; and this attra^on will continue to a^ upon the 
ray till fome time after it has entered the medium. When a 
fay eaters the denfer medium obtiqoely, its-diredion will idfo 
become lefs oblique to the fur face of the medium ; and apK 
•proach nearer to a perpendicular, drawn through the furface 
of the medium. 

. But when the ray of light paifes from a denfer Into a rttttt 
medium obliquely, its direction will be made more obliqued 
to die farface of the rarer medium ; and depart further from 
a perpendicular drawn through the furfeee of the rarer 
medium. 

Thus (in fig. z) let B C be a ray of li^ht paffing through 
the air into the denfer medium A D H I ; at entering the 
denfer medium ^at the point C, it will begin to beattnided 
towards that medium, which attra^ion will cliange it^courfe 
from the direaion C K to that of C E. Let F G be a per- 
peti£cular drawn through the denfer medium; then L wit! 
be the ^ne of th<e angle of refraction, and MN the fine <^ 
th(; angle of mddeiice. Now the fine of the angle of inci- 
deuce is always proportionate to the fine of the angle oi re- 
fra&ion in the fame medium. 

Front this property of refra&ing rays of light ^Hfes the 
mggoifying power of the glafs lenfes uied in optical inftni* 
ments. For the rays of l^ht proceeding from any objefl 
^ii too diyerging to admit of diftin£k vifion at a lefs diffamco 
tfaga from 6 to 8 inches; if, theitfbre, by interpofing a ghrfa 
letis between the eye and the object, the obje6t can be 
viewed at a lefs difiance; the rays of light proceeding 
frop tte obje^, will be made to converge to a point fooner^ 
and by that means the objedt wiQ be feen under a lai^el 

Ttais^ 
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Thus, let O (fig. lo) be ai) obje£^ to be viewed by the 
eye at F : which obje6k, to be viewed by the naked eye, muft 
be regnoved to tlie diflance of fix inches at leaft fron the 
eye. But by interpofing a lens, whofe focal didance is 4(n 
inch and an half, the eye will have di(Unl6t viiion of the ob» 
^ - jc^ at the diftance FO; confequently the obje£fc will appear 
magnified four times in jiiaaieter, to what it would dp tp 
the naked eye. And the objed appears under the angle 
IFM. 

If^li objed A B (fig. 9) be placed la one focus of the 
lens D £, and the eye in the other /focus F, the eye will fee 
juft fo mulch of the ob|e^ as is equal to the cyanneter of the 
kns : for the rays A D and B £, whicli go from the extre- 
mities of the objeft to the extremities of the lens D E, and 
are united at the focus F, muft neceflarily proceed from the 
obje£^ to the lens, parallel to the axis F C, and to each other ; 
therefore, the part of the obje6t A B, feen by the rays D F, 
£ F, will be equal to the diaineter of the lens. If only one 
part iie of the lens be open, then only fo much of the objeft 
;A> B as is equal thereto, will be feen by the eye. Now as 
ABisequaltoDE,ora^tOi/r.* theangleDFE, or^Fr, 
is the opdc angle; that is, the angle under which the part 
of the objed AB, ora^y appears to the eye atF: and 9s 
G F is fuppofed but half the diilance of C F ; the angle 
P F £, or </F<f, is double to that under which the part A 9, 
pr a by would appear to the naked eye at the diftahce F C ; 
thus the eye fees the objef^ twice as large in diameter through 
the lens, as it would do without it. 

If it be required to fee a part of an object larger than the 
lens, the eye mufl be placed* nearer the lens than tn focu^. 
|jet the lens be D (fig. 8), its two foci F and C. In the focus 
' C9 let diere be an objjeA A B larger than the lens : fup))ofo 
the rays A D and B proceed from the extremities of the ob- 
jeft to thofe of the lens, then by the lens they will be con* 
yerged into the point K,^ between the lens and its focus F: 

then, 
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^- thea, if the eye be placed at K, it will fee all the object A B^ 
which is larger than the Ien!$. 

But if the eye he placed further from the lens than its real 
'fbeusy it can never fee any objeft, or part of an objed, at 
ohce,.near fo large as the lens, but always fmaller. Let the 
eye be placed at I, beyond the focus F ; it will then only fee 
the part of the dbjcA G H, which is lefs than the lens. 

Thus it is evident that the nature of a convex lens is fucb, 
as will render an object diftindbly vifible to the eye at the 
difiance of its focus. The reafon why thefe lenfes are afed 
as Riicrofcopes is exceedingly plain; for if the difiance Fl 
(fig. lo) be fix inches, which is the leafl difbince an objef^ 
can be feen by the naked eye, and the focal difbmce of the 
lens c F two inches, then theobjefl O will appear three times 
magnified in length, as I M : and if it were the furface, it 
would be magnified nine times; and the folidity or bulk 
twenty-fcven times. 

If the focal difiance F c of the lens be one fourth part of 
an inch, then will that be but one twenty-fourth part of fix 
inches, the difiance of naked fight : and fo the length of aa 
obje6l feen through fuch a lens will be magnified twenty- 
four times; the furface Bvc hundred and feventy-fix umes; 
and the folidity thirteen thoufand feven hundred and twen^* 
four times ; for thofe are the ^fquare and cube numbers of 
twenty-four. 

To find the principal Focus of any Lens. 

Hold the lens perpendicularly againfl the rays of the fua, 
«r a candle ; hold a white paper behind it, to receive the 
refra6led rays, which will make a round white fpot upon 
.the paper ; move the paper backw^ds or forwards, till this 
fpot, which is the image of the fun or candle, be the leafl 
poflible, there fix the paper ; then the difiance of the paper 
from the len^ is the focal difiance required, or the burning 
point. 

Or, 
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p Oi^ feo^pdiy^. Cover thefi^ of a lens with a paper, having 
feveral fmaU boles made in it with a pin ; and i&ciog the 
lens dice&ly againft the beams of the fun, or a eandie, Ae 
light paffing through the holes will form fo many white 
fppts upon the paper held tiehind it Move the paper back- 
wards and forwards, till all the fpots coincide in one. That 
point is the focus; and die 4ifi«iGe of the paper from the 
glafs is the focal diflaoce. 

. I ihall- here give fome of the mofl general {Mcopo^dons and 
properties in d\e fci^of;e of. optics, leaving (hi procefs and 
idemonftration for the, exercife of the reader* 

z. Wherever the^|^}i;B, wiii^^h cpme from all. tfae^points of 
an obje6^, meet again in fo many other points, to which they 
converge by xefradion, there they will make a pid^ure of the 
objed upon any white body on which they fall. 

A* Rays.flowingfrom^.poiqts.of anobjedfc, and pafling 
throig^ a lens, paint the imf ge, of the objeA ip the real 
iocus of the leps, and m^y; be feen there upon,a white paper ; 
or without, the paper, the i^age may be feen han^g pen« 
dulous in the air, by an eye placed fix or eight inches behiiid 
the focus. 

3» The obje£lt, and i(a ii^ge made by a lens, fubtead 
equal angles at the lens. 

4. The lepgth of an objei^ is to the lengthof th^ linage 
made by ^^Ic^s^ as the diflance of the objed from the centre. 
of the lens is to the diftauce of the iipage from it. 

5* i^coay^.leas magoifies-,an obje^, when h is nearer 
tlian twice the principal focal difia^ce; but if further off, it 
ledensit. ' , 

6. A coucave lens always diminifhes anobje£b 

. 7* Theapparenf magnitude of an o)^e6t is the angle under 
which the objedt appears to the eye« 

8. If the objed and its image be botb^on the &me iide oC 
the lens, the. image wUJ. be ere£k ; but if they be on different 
fides, the image wUl^be^n^ected*. 

vox,. I. 5 H - 9. When 
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9. Wbeti tbe obj^ and its ima^ ait on diflmtit fidies of 
the lensi astho objedf apprbsiches^tfoe^lieni, the imagie recedes 
firom it: or^ if the obje^ recede frod ttie lehs, the image 
^proaQhes It; • . u\ u" t 

la. If .Ifte^'bjeft and linage ^e both oh onelidebfthe 
lens, and^l!ltf«bjeft move towards the lens; the irna'gfeallb 
moVea toW^^ the 1<his i laid if thb bl^ed mo^es iit)tn it, the 
image alfo moves from it. - ^' 

XI. In ia coikvex tens;^ if the bbjdft bie fnrther off than the 
pdncip&l -focHiSf ttis image" wiO' be on'ihe other £d^ of the 
glafs, inverted. But if the objfcft be nearer than the jprincipal 
f&cns^ the itiiage Di^ill be 6h thb lati^e Bdt of tiie giikfi, 

ercfft. 

la. In a cbnc^ve lens, the image and objeft are always oh 
one fide of th^'lens. . 

13. If an object be plactU-in the principal focus of a fens, 
its ap|Went magnitude at any place v^itatevery beyond die 
lensy. win be invat^bly the lame; add equal to the apparvbt 
m&gnUmde, when feen from Ihe centre of the iens, with the 

14. The apparent magnitude of a body, phtced in the 

• • • ' 

pt4hcipal focus, will always continue the fame, however the 
eye b moved backward or forward, from the lens. 

15. The nearer the eye is to the lens,* Ae more of the 
obje^b appears ; and the farther off the eye is from the lens, 
the lefs of the object is Teen. 

1 6. If^dobje6kbe nea^r than the principal ibcns, its 
apparent magnitude becomes lefs, in gdng from the glafs. 
But if the objeft be further than the focus, the apparent 
magnitude will increafe, in going from it. 

17. If the eye he fixed in \ht principal fbcus, the apparent 
magnitude of an obje(ft wHl be invariably the fame^ wherever 
the objea is placed before th6 glafs. 

i8. If the eye and object be fixed; and a convex lens 
be moved from the ot^ed to Ite ey^, the apparent mag- 

liitude 
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siUude of the qbjjeft incrr^fin to %\\^ mid^If , find then de- 
creafes to the eye* When it Gomes into fucb fi pofition th^C 
the eye and objed are conjugate foci, the objet^ is iofioitely 
confiifed. 

^ 19. If the eye ^d ofejefi \^ fi^pd^ ^ncj a concave lens be 
moved from either of them to the other; thp apparent |xiag» 
nitude of the objeft will decreafe to the ipiddlp, and then in- 
i:reare again. The apparent difknce is recipipcally as the 
apparent magnitude ; and, in general, we jud^p the apparent 
diftance of an pbje6i to be the very fame as. we fuppofe the 
real diflance of an object to be, from whiqt> the rays come to 
pur eyes, with the fame degree of confufion. 

29. Converging rays are made more conveigii^g by a 
convex lens : and diverging rays are made more diverging by 
a concave. 

21. Parallel rays falling o}\ one fide of a convex lens will 
be refrained to the focus on the other fide. But parallel ray^ 
falling on a concave Ipns ^Jll, by Fefra^tion, diverge from the 
focus on the fame fide. 

22. In a convex lens, rays diverging from the focus wil| 
emerge parallel on the other fide. 

23. In a concave leii$, T^ys converging to the focus will 
emerge parallel, going out of the lens on the fame fide. 

24. In a double convex lens of equal radii, the principal 
focus is diflapt hocfi the lens, the radius of the fp^ere, of 
which the lens is a fegment. 

25. When the lens is a perfe^ ipbere, the principal focus 
IS diftant fron) the lens half the radius. 

26. When the lens is an hemifphere, the principal focus 
is difbnt four thirds of the radius, when the convex fide is 
expofed to the rays ; and twice the i^us, when the plane 
fide is exppfpd. 

27. Whep the lens is a plancxonvex, the difbnce of the 
focus is equal to the di^mieter, or twice the radius of the 
iphere when the plahe fide is exppfed to the rays, ^ut when 

3 K 2 tht 
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the convex fide is expofed to tlie'rays, the focu$ is dlflant 
twice the radius, except two fifths of the thicknefs* 

28. In double concaves of equal radii, the principal focus 
18 diftant the.radius of the fphere ; and it is virtual. 

ag. In a plano-concave, the principal focus is diftant twice 
the radius ; and is virtual. 

30. If the radiant point and the focus be equidiftant jfrom 
a lens, they will each of them be diftant twice Ac principal 
focal diftance. 

31. If the radiant point be nearer the lens than the prin- 
. cipal focus, the rays after refraftion will diverge; but if the 

radiant point be in the principal focus, they will after refrac- 
tion emerge parallel; and if the pint be farther off than the 
focus, the rays will converge after refra6tion, 

32. The.diftanceof the radiant point anditsfbqus, made 
by a convex lens, is the leaft pofEble, when they are equi- 
diftant from the lens. 

33. If a convex lens be held direAly to the rays of the ftin, 
and a combuftible body be held in the principal focus ; the 
heat of the rays of the fun, Converging to a point iathe focus^ 

' wil^fet the body on fire. 

34. The heat of the foctis of the lens is to the funV-direft 
heat, as the area of the glafs to the area of the image in the 
focus. 

35. The degrees of heat in the foci of different lenfes are 
as the fquares of the diameter diredly : and the fquares of 
the focal diftances reciprocally. 

The foregoing propofitions contain all the phenomena of 
refracting lenfes ; and may be proved for the moft part by 
adlual experiments. 

It is necefTary juft to obferve, fpr the^ fake of thofe who 
may ufe lenfes of a different medium, that different mediums 
have different refra6Hng powers: I (hall, therefore, exhibits 
table of the refrafting power, as given by Sir I&ac Newton, 
and proved by many later experiments. ' " 

la 
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In the firft column are the names of i the bodies ; in the 
fecond cf^lumn, the fines of incidence and refraction ; in the 
third column, the refracting power ; in the fourth column^ 
their dehfity, or fpedfic gravity ; in the fifth coluniD| the 
ratio. 



Bodits, 



Pfeudo topaz 
Air 

Glafs antimony 
A feienitis 
Glafs 

Rock cry M 
Ifland cryRal 
Sal gemxnii 
Aluni 
Borax 
Nitre 
Vitrid 
Oil vitriol 
Rain water 
Gum Arabic 
Spttrit wine 
Camphire 
jOil olive 
Liufeed oil 
Spirit turpentine 
Amber 
Diamond 



^fus tf Incidence i 
and Refra^ion. 



as 
320Z 

61 
31 

i 

^7 
35 

3» 

303 

10 

529 
31. 

100 
3 

HZ 

40 

as 

H 

100 



RefraSing 
Power, 



1^4 I • 699 
32000.000625 
-92.568 
41 I»2I3 
20 1.4025 
161.445 

3 1-778 

114.388 

24 1. 1267 
I. I51I 

l'- 34S 
I.295 

041 



Denjty. 



m0m 



21 

200 

•7 

3960.7845 

I. 179' 
o. 8765 
1.25 
1. 1511 
i« 1948 
i« 1626 
1.42 

4*Q49 



21 

73 
2 

'S 

«27 

17 
9 

41 



4.27 
0.0012 
5.28 
2.252 
2.58 
2.65 
2.72 
2. 143 
I. 714, 
I. 714 
1.9 
1. 715 

J-7 
I. 

^•375 
o. 866 

0.996 

Q.913 

0.932 

0.874 

K04 

lf4. 



Rath, 



0.39 
.52 
.48 

•54 

•54 

•54 
.65 

• 64 

.67 
.70 

• 01 

.78 
.85 

Z.OI 

1.25 
1.26 
1.28 

I. 32 
z. 36 

ills 



From this Table it appears, that thofe bodies which con- 
tain oily fulphurous particles differ from the conftant ratio, 
and have a greater refraftive power. 
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OS SINGLE AKQ GOMfOUSn MICEQ&GQP£S^ 

SikgIW ixncrofbopes are fuch as have but one lens ; and 
may be confltudted in an ingnite variety of ways. 1 flifU 
give ^1^ fqrms of a few of the moft ufefiiL 

A (fig« lO) plate j) is a circular piece of wood, metal, or 
Ivoiy, in the piiddle of wbi^b is a fmall hole, c. IJpQn this 
hole Is fixed, by mgans.pf a wire, a glafs fpfae^G^l len% pf Ofie 
tenth of an inc^i ratfus, vhofe focal :dift4nce is c D. At ^e 
locus P is a pair of plyers P£, fixed upon a Aiding /crew B, 
at>d. wl^ich Qpens by means of the two iluds a, e ; thefe.plyers 
fenre.to hold any fnvdl objed O, which is to be viewed thn>H|^h 
the lenp by the eye, pkced in the other focus F: and accord- 
ing to the fpc^l dift^nce of the lens, the obje^ will be more 
or lefs magnified, as before defcribed t thus, ia a leas of tl^is 
radius, viz. oat tenth of an inch, th^ focal diflante of which 
is. a radius and an half irom the centre thereof, as defcribed 
in the foregoing prq)qQtipns; the length of ap Qbje^, by 
fuch a lenS) will be magnified forty times; the fur^e, one 
thou&nd fijL hundred; sind iblidity, fixty-four thouiand times. 
For a radius and an half of fuch a fphere, or ^ of an inch, 
!s only the fortieth part of fix inches, (the leaft diftance of 
naked vifion ;) the fquare of 40 is 1600, and the cube of 40 
64,000. This inftrument, from itsflze and portability, is very 
convenient. The bed lenfes for thefe fingle microfcopes are, 
however, thofe whofe focal diftance is three tenths, or four 
tenths of an inch. 

Again, when the diameter of a fpherical lens is^only one 
twentieth of an inch, the objeA will fubtend an angle at the 

eye 









eyelisg^t^ if it werel 6tAy liitet eighttetbs bf an Inclk 
(whkh^s the one hunditdth and fixtieth part bf fix inches) 
diftaitt: thettffore, the length of an dhje€t feen thi^Vighflith 
a iens- win -b^ magnified one hundM and Sii)r times ^ the 
fiirface, twenty^vt thoufand fix hundred times ; and the 
to^dkyi ibtir ihiilion and liiriety-fix thouiknd timed; which 
is fo great a magi^fyih^ poweV as to furpafs conception. 

Btet fpherole leiifcs, of fo fihall a'diameter as the latter, ate 
of no ufe but in.vie^in^ tranf|>arenl objedls; fdiriJF^ii op^ke 
6bje6t were to be viewed by fucfa a l^ns, the eye tiiufi be ap« 
pKed aiihoff clofe to the furface of the lens, by which the 
lens atid bbjeift would be fo overfiiadowed| as to render an 
opake objeA too obfcure to be viewed. 

Thefe ipherule lenfes were ufed by the fiamous M^ Leeu* 
iirenhbtk, by which he made fuch wonderful difcoveries in 
the mihuter parts of nature. And it mufi be by a proper 
arrangement of thefe^ that the particles of matter are to be 
difcovered, if ever they can, which Sir Ifaac Newton thought 
was pofEble. 

BSst there are great difRcuIties attending the ufe of ^thefi^ 
very fmall fpherules : firft, the difficulty of making very 
gocB ones, oF^ very fmaii diameter. Secondly, the preju- 
dice done to ihe eyes in iifirig them. Thirdly, the trouble 
of placing objcf^ls at the proper focus. And laftly, the very 
fihall part of the objei^, which can be feen at one time. 
Thefe inconvehiences render this fort of microfcopes of very 
little fcrvice for common^ uft; they have therefore beea 
fuperftrded by btHtrs, JjarticularJy by the following; in which 
bxith tranil^rc^t and opake objeAs may be viewed with lefs 
trouble. 

In tlrisinftruhreftt (fig. ii.) F Is a piece of brafs turning 
round in a focket, at the end of which is a fmall fpring tube 
moving up6n a rivet, throxigh which there runs a fteel wire, 
terminated at ohe end by a ftiarf) point, G, and the other 
end hath a p^ of jplyers, H, The |)oint and plyers are to 
ifauft into, or take up any objeA. Either of them may be 

turned 
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turned upwards, towards G. I is a ring of bia(s with a ie« - 
male fcrew within it : this ring is fixed upon a piece of brafs 
which turns round on a rivet near D, that it may be iet to 
the proper di|^e, when the leaft magnifiers are ufed. K 
(fig. la.) is a concave fpeculuoii or mirror, generally of filver, 
poliflied very high, in the centre of which a double convex 
lens is placed, with a proper aperture, to look through it ; 
on the back of this fpecul^n is a -male fcrew I^ which is 
made to fcrew into the female fcrew I (fig. 1 1). 

There are generally four of thefe concave fpecula, with 
different lenfes of different minifying powers, for different 
objects. The greateft magnifiers muft alwaysliave the }eaft 
apertures. 

' D is a nut adapted to the fcrew 6 : one end of this fcrew 
is fallened to the fide C, and by turning the nut D, the two 
fides A and C are gradually brought together, or feparated, 
being held ileady by the fleel fpring E.. P is the handle of 
the inHrument. 

To ufe this indniment, the fpeculum K is to be icrewed 
into the brafs ring I, the magnifying lens being firft fixed in 
the fpeculum. Then place the obje£t either on the needle Gf 
in the plycrs H, on the objed plate M (fig. il\ or in the 
brafs box O (fig. 14), as' is mod convenient ; then holding 
up the infirument by the handle P, look through the mag« 
nifyii^g lens dire6tly againil the light ; and by the nut D, 
together with, the motion of the needle, the obje6t may be 
turned about, raifed, or deprefied ; brought nearer to or fur- 
ther from the glafs, till it be brought to the true focus, and 
the light is (Irongly relieved upon it, from the fpeculum: by 
thefe means the objeft will be feen very clearly and diflin&ly. 
The light of a candle will ferve as well as day-light, for this 
jufirument. 

O (fig. 14) is a fmall brafs box, with aglais on each fideto 
confine any living obje6b, in order to beex^nuned ; it fcrews 
iipoA the needle G, by means of a finally ipe at bottom. 

% M(fig. 
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M (fig. 13) is a round obje^fc plate, black on one fide, and 
white on the other. N, a fleel fpring, turning down on each 
fide, to hold any obje6t faft. A dark-coloured objedi: is to 
be placed on the white fide; and aJight-coloured objed on 
the black fide, to render them more difiin A. This plate alfo 
has a finall pipe to fcrew on the needle G (fig. 11). 

This.microfcope is of late invention ( and by means of the 
polifiied mirror, any opakeobjedl may be viewed with a very 
froall magnifier. Tranfparenl objeAs may alfo be viewed 
by it : but in this cafe, it will not be proper to throw oh the 
objed all the light refl66l;ed from the fpeculum ; left the light 
tranfixutted through, the obje6t, meeting the reflected light, 
produce too great • a glare. For this purpofe, a bit of paper 
may be interpofed between the object and fome part of the 
fpeculum. A little pra&ice wiU enable a perfon to know 
how to regulate the fight. 

As opake obje6ts are more numerous than others, very 
great difcoveries may be made id fuch objedts. 

A Microfcope on a Stand, which will anfwer all the 
Ends of the large Double RefleSHng Microfcope. 

~B (fig. 17) is a round frame of wood, on which is fixed 
the brafs fcroll A for the purpofe of holding the microfcope 
fteady. C is a brafs fcrew that pafies through a hole in the 
fcroll, into the microfcope D, and ferves to fcrew it faft to 
the fcroll. 

£ is a concave looking- glafs, or fpeculum, of metal, {ct In 
a brafs box, and hapging in the arch G by two fmaU fcrews: 
at the l^ttom of this arch is a fmall brais phi h, which goes 
through the fiand of the arch into the wooden frame B, by 
which means the arch is turned round in an horizontal direc« 
don ; and the mirror fwings in a vertical dired^ion. By thefe 
two motions tlie fpeculum may be fo adjui^edas to refleft 
the li^ dirc6tly upwards, through the body of the micro- 
fcope Di which is fix^d perpendicularly over it. 
vciL. u 3 1 The 
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The body of the micmfcope may aUb be fixed in ao hori^ 
tontal dire^on, and obje£h viewed either by the li^t of a 
candle, or the commoft daylight. 

To ufe thismlcrofcopey the objeiSb is fixtsd in zUldar^ ijkrhicb 
18 thruft in between the plates, through a flit tm ooe 6d9 
of the miGrofci^. 

This niicrofcope may be ufed in a variety of ways. . One 
method £ fliall mention )«— Take a flip of glafs, place one end 
through the flit of the microicope where the fliden go; an4 
on the o^er end, which extends to feme diilanoe, any obje£fc 
may be placed that cannot be placed in the fiideis; dien 
place over the obje&, upon the (lip of glafs, a hmgn^ymg 
lens, ferewed into a brafs Ving (having feveml ienfes fixed 
in brafs ritigs for that purpofe, and in fuch a manner that 
the ring of bmfs mafy extend as far as the focal ^fiance of 
the lens), and bring the fpeculum to refled the light up to 
the object. 

Microfcopes of thi£ fort are the mofi eafy and pfea&it iar 
ufe, of any extant; and will fervc to view very minute ob« 
jeds; fuch as the animalcules and falts in* ihiidsj ^ fitfifiain 
vegetables, the circulation of the blood in finafHni^^ &c^ 
Jf the obje<a have any degree of tranfparency, this microfoope 
L likely to make more difcoverie^ in it than any other* 

Of Double or Compound Micro/copes^ 

Double or compound microfcopes are thofe which have 
two glafles, oflehfes : that next the objeft is called th<e ofajeft 
^lafs; and that next the eye, the* eye glais. 

The objeft ab {^g. i6) is placed at a little greater dif- 
(ancefrom theobjeft glafs than its focus; fo that the rays 
flowing from the different poinft of the objeft, artd paffing 
through the o\^}t€t glafs c d^ will converge to g and ^, where 
they form the image of the obje6l# This image is^ viewed by 
the^ye at k^ through the eye glafs </, which Is fo-placedi, 
that the image ^ A is in its focu^, aad the eye iaihe^-f^^us 
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^Qf But da the odber £de ; thus, the rays of each pencil 
^'A oeoivergd at the ^e i^ ivhere they crofs each other, and 
after paffing through the humours of the eye, they will form 
the large inverted itnage A B on the retina* 

This image, feen by fuch a microfcope, will be inverted 
with regard to dircft vifion i for the objeft <ii lies in the 
ikme diredion as the image A B oix the retina, as feen in the 
figure ; which is not the cafe when the ohjed is feen by the 
iiajied qre, or by a fingle nucrofcope. 

To calculate the noagnifying power of thefe double nucro- 
fcopes, we reckon how many times the obje& is magmfied by 
the ob}e& glafs, and then how many times thcf image of this 
objeA h magnified by the eye glafs : thus, if the obje<% aiht 
tnagoified fix times jn length by the obje£t glafs c </, as it will 
when the image ^i is fix times .the diftance from the objed 
gkd&, as the obje<^ ai is: and if the eye glafs tf be only 
<tf half on inch focus, the image g k can be viewed at haM 
an inch diilance, which being only the twelfth part of fix 
inches, the image g h will be magnified twelve times in length 
to what it will appear to the naked eye without the eye glafs : 
and the image ^ A being fix times the length of the objeft a ^, 
the obje6b ah is therefore magnified in length feventy-two 
times, and the fuperficies and'folidity in proportion. 

The field of view is very fmall ina microfcope of this fort ; 
therefore, there are generally two eye glafies ufed, which are 
placed fometimes clofe together, and fpmetimes an inch or 
niore afunder : by which means the vifible area is much tn* 
larged, and a larger field of view is obtained, though the 
bbjed appears fomewbat lefs magnified. 

A Compound Microfcope. 
A (fig. i2) is the body of the microfcope, which is move- 
able up or down in the external cafeC D, which is fixed on 
the foot of the inftrument I, by three pillars. F is a plate 
fixed horizontally to the three pillars, and is called tlie fbge ; 
in the centre of which is a hole, on which a piece of glafs, 
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or any other implement is placed, with the objed^ to bt 
viewed. H is a refleding fpecuhim, which refleds the figbt 
upwards, through the hole in the ftage. K is a pipe, to 
which is fcrewed the brafs button Q., which holds die mag- 
nifier, or the object glafs. 

There are generally three, and fometimes four glafles ufedl 
in this microfcope: firft, the magnifying lens, or objeft glafi 
at Q2, Second, a lai^e lens at B, called the body glais, by 
which a large field of view is obtained. And third, an eye 
glafs at A, by which the* magnified image of the objeA h 
magnified ftili more. 

From whatbas been (aid, it is evident, that the magnifying 
power of all optical inftruments depends upon this one prin* 
ciple ; that the nearer the objed can be brought to the eye| 
to be diilin6tly vifible, the more it will be magnified; and 
that in proportion as the diilance of the magnified objed 
from the eye, is lefs than the diftance at which the obje6i: can 
be feen diilin6tly by the naked eye, which is in general from 
£x to eight inches. 



SECT. Ill, 

* 

OP REFRACTING* REFLECTING^ AND SOLAR 

TELESCOPES. 

Before the reader enters into the defcription of telefcopes* 
it will be necedary.to explain the nature of concave lenfes, 
and their property in rendering rays divergent. Alfo the 
nature of refleftion by pUin and concave mirrors* 

When 
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When parallel rays pafs through a concave ghfs, ^ey wtU 
cSverge after paffing through it : thus, let a, i, r, J^ t^f^ |fv 
K (%• '9 P^t^ ^) ^ parallel rays : after paffing through the 
glafsi AB, they will diverge, as if they had come from ikm 
point C^ which is the centre of the glafs's concavity: this 
point C is called the negative^ or virtual focus of the gUdiL 
Thus, the ny a^ after paffing throu^ the glafs, will proceed 
in the direAion i/, and the ray hy, in the direction ^n^ and 
the ray c in the direiEtion 9 p^ &Ct The middle ray C, 
falling diredly upon the middle of the glafs, fuffers no re* 
fiadtionf 

This lens being equally concave on both fides, the tays 
diverge, as ifthey came from the centre of the glafs's conca- 
vity. But if the glafs had been concave on one fide only« 
and the other fide plain, the rays would have diverged, as if 
they had come from a point at double the diifamce of C, or 
the centre of die glafs's concavity. 

' If the rays, before they pafs through the gbfs, converge 
more than parallel rays diverge after they have pafled through 
the glafs, fuch rays will .condnue to converge after puffing 
through it; but will not meet fo foon as if no glafs had been 
in the way ; and will incline towards the fame fide to which. 
they would have diverged, if they had come parallel to the 
gbfs: thus, the rays/il, proceeding towards the ghfs in a 
conver^ng direfHon, and converging more than the parallel 
rays diverge, af^er they have pafled the glafs $ the rays/A will 
go on converging, afiter paffing dirough the glafs, though 10 
a lefs degree ; and will at length meet at |. 

If parallel rays fall upon a concave mirror, they will be 
reflected back, and meet in a point at half the difbnce of die 
eentre of the mirror's concavity. Thus, let d/a^ Cml^ 
^^^9 (fig* >)) be parallel rays falling upon the concave mir* 
lor A B: they will berefle£ted back^ and meet in the point 
«r, half the diilance of the mirror from C, which is the 
centre of its concavity ; and diqr will be reflefted at ^gmt 
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an aifjte^ fiom the peypendycufaiT to the ftwfiuce of the mlr* 
rory 38 they fiiU upon it, with re^rd tQ the perpeDdkukr, 
to cm the other iidetiiereof. Tbas, let C be the centiQ oi 
the mircor's concavitj^. Draw the lines CgA^Cmi^ and 
C i ^, 'from the centre C to the mirror. Thele iffie$ wiU bf 
Meh peipeiidiciilar to the nurr^r, as they pirooeed there^ni 
fike £b manDfr radii« Makethe angieC Ah cqualto theangfe 
i^A Ct and draw the Ivaeamk^ which wifi be the direftioK 
#f the ray d/A after refieftioo ; fo that the an^e of incideoce 
^ A C IB equal to the angl^ of reflexion C a >l ; the incident 
and reflecting rays making equal angles with the perpendicQ* 
krC^A. 

In the fame raanoer the angle of reflefkion meC wslj be 
proved equal to the angle of incidsoce Cce, The ray C « / 
peiBng through the centre of the mirror's concavity, aad 
falling JipoA it at /, is therefore reie&ed back from it in the 
iame line. All thefe refle&d rays meet io diepoiat «, and 
there paint the image of- the body, from whi^ the parallel 
lays proceed. 

This point, as before obferved, is half the diilance of 
IC. . . 

. The rays which proceed bom any celeilial objcft may ak 
waysjDe eftccmed parallel : and thereforee the images of fuch 
objeds, on a reflefled fpcculuro, will be formed at half the 
diiiaoce of the centre of the mixtor's concavity. 

Sut the vpys ivhkh pfoceed from any? diftaat terreftrial 
ebje^ do not come quite pantllri to the qoirror ; hutcom^ 
diverging to it in fcpacafe peofeils; therefeisr they wUl not be 
eonverged to a point a£^.diibace <if half the i^adius of the 
f9»c»Vity fd the mttoty but at a little greater diftance from 
t>e mirror, and in frparate peints. And the ncarev the ohjeA 
is tQ {br wrror, the farther thefe points will ()€ ren)oved 
fteto it; wA m iny«rle^ imnge of the i>bjeft will theie be 
^fnedy. whkh. will i^va to hang p^ndttloui in the aoiv i?f- 
«i^e4)l|ic^biQrftii4 It. .. • 

Lee 
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Let A B be a mirror, whofe Heattt of conctvky is C 
(fig* S)* O £ is an upright objeftplaced be^nd theceiiCreCs 
froiii the upper eud D, of whicli flows a .pencil of dlveigfa^ 
niy 8 tt> every point of tbe cdncave furiace of the tnin^r A B« 

Frwi tbe cettfre C, dmw € A^ Cr, CB, toudiing tte 
mirror in the fame points where thepencib of rays touch k^ 
whidh flow from D. Thefe thifee aines drawn fnom C to the 
iiaiiror will be petpendicsutar to thefuflHce of tbe mtrroii. 
Makethe angjb e A i/,e<|ualto -the angle D AC ; and drww' 
the right line A d for the te&e&ion.^ ^ riy D A* Make 
^he angk C B Jequal tothe^ngiaD B G^ and dmw the right 
line 'c^f^ifr: the cmirfe of tbe incident ray D c« Make tbft 
dngle C Bid ^qual to the Angle D B C, and dnaw the rfgfai 
line B^ foir the courie of the incident r^ D B ( all tbefe 
refltl^ed layfi will m^t in the.point </, whete they willlonii 
the e«tremjity :D 0f tbeiinage D E, 

If thepenclUof'raytt be. drftni^n from the Other ^ibt of 
the object. E,. in the diredion £/» £ ^, £ ii, dud be conti** 
pued tq the (mft^ of the mirro)*, they will be reflefted 
back from fike ttiimMr to the other end of^the^bjed^i/; and 
their ai^le$. of reiie<^idn will be eqlial to. their incident aau*. 
gles : tbusy they form an inverted image of the objedl^ at 
the point «/.- 

Though i have only drawn three lines in the figttrei .ti# 
reprefent raya,flowing from the^point D ; yet it muft be obt 
ferved, that this point, as well as vt^ry other p^t in the 
objedy feadi fbrth a /t<mil of rays to-every part of themir* 
ror; and the mys of each pencil are reflected badc^ and 
meet in all ihe intermediate points of the otgefl d^ as hai 
fa^n fhown, with reg^d to the point D. 

When the obje<a isfertherlFrom thfc mirror than its<;entre 
C, theimage will belcfs than the objca, and wUl beb<twecn 
tfaeob^'e^band thenurror; but when the objeA n nearer 
than the centre of concavity, 'the image iriU'be fwthet off| 
a|id b^ger than the obje^. 
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If the radius of the ipirror's concavity, and thediflaiice of 
the objed from the mirror be known, the diftanceof the 
image from the mirror may be found by this rule :— • 

Divide the product of the diftance, multiplied by the ra* 
dius, by double the diflance made lefs by the radius, and the 
quotient is the diilance required. 

If a man place himfelf diredty before a concave mirror^ 
but at a further difiance from it than the centre, he will fee 
«n inverted image of himfelf in the air, between him and 
the mirror, and lefs than himfelf in fize. And when he 
holds out his hand towards the mirror, the hand of the^ 
image will alfo approach towards his hand ; and if tus hand 
be in the centre of the mirror, the hand of the image will 
coincide with his hand ^ and an inexperienced obferver will 
fancy that he may fhake hands with his own image. If he 
extend his hand forward ftirther towards the mirror, the 
hand of the image will pafs by his hand, and come between 
liis han^ and his body : if he move his hand to either iide^ 
the hand of the image will move the contrary way. But a 
perfon fianding at adiibnce, and on one £de of the mirror, 
will fee nothing of the image, becaufe nape of tbc itfleded 
rays enter his eye. 

It is ncceflary that the reader perfei^ly underftand what is 
bere demonftrated concerning refiedion, that he may per* 
ceive how the image is formed in the large concave minbr 
«f the reflecting telefcope. 

Again, if a concave mirror be placed againft a wall op- 
pofite a fire in a chamber, and a mahogany table highly po* 
lifhed placed in the focus of the mirror; a perfon fbmding 
feeing the mirror, but not direftly between that and the 
fire, will fee a large, bright, ere6t image of the fire upon 
{he table ; acnd to a cafual obferver, jufl entering the room^ 
it will appear in all refpeAs like a real fire. But the room 
fhould be made quite dark for this purpofe, that thie fire majr 
sippear more bfight. But to a perfon who ftands 4n one 
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fide the table, nothing will appear bat a long beam of 
light. 

I^ infiead of a fire, a large candle be placed oppofite the 
mirror, a perfon ftandiag by the candle will fee the appear- 
ance of a large bright fiar over the table : thus, by fixing a 
large candle in a frame^ with a fmall wax taper to turn round 
it, in a circle, an appearance will be made in the focus of the 
glafs, reprefenting a bright planet, and its fatellite i the fa* 
tellite performing a revolution lonnd the planet. 

The RefraBing Telefcope. 

The firft form of refrafbing telefeopes that I fliall men* 
tion, is that' which confifts of two lenfes only. The obje6l 
glafs mull be convex ; but the eye glafs may be either convex 
or concave. 

Let c d (fig. 4) be a convex object glafs, in a long tube, 
and have its focus at D. A B is a remote obje£)t : from the 
extremity A Hows a pencil of rays g h /, which will be fo 
refra6led by pafEng through the glafs c ^, as to meet in the 
pointy*; and the pencU of rays hlm^ flowing from the other 
point of the obje£t B, by paffing through the lens will be 
refracted fo as to unite in the point e : thus the points A and 
B of the obje6t will be formed byrefraftion in tl^e points /f.* 
andTall the intermediate points of the obje£t fend forth pen« 
cUs of rays, which form correfponding points in the fmall 
figure//, the inverted image of the object. But as this 
image is fmall, a concave glafs » r is placed at the end next 
the eye, fo that it» virtual focus^ may be at F. Then, as the 
rays of the pencils come to the concave glais converging, 
they w31 converge lefs after palling through it, as hath been 
demonftrated : and they will proceed to b and a before they 
^:^nite, which is on the retina, and there form the large image 

The only inconvenience attending the ufe of this telescope 

Is, that the field of view is very fmall, by reafon of the rsyt 
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diverging fo much, after paffin|; thmugh tite coneste 
glafi. 

Por, from a view of the figure, St ks evi^st that when the 
triefcope lies dire6^l}r towards die obje^, tioBe of ilie rays 
which ffa)W from the extremities A and B cao enter the piif^l 
of the eye $ but fall i^a the iris, above aad btiow dte pupil. 
So that, to view the different parts of an obj^^ the tek^lopc 
m\i& be moved upwards or downwards, unlefs the objed be 
a veiy remote one ; and then it Is but indiftinCtiy fee». 

Therefore to remedy this inconvenience, a convex eye 
glafs is ufed inftead^of a concave^ asai <fig. $}, which is 
placed fo, that its focus may be coincident with the focus of 
the objeA glafs c d, whcfe focus \i zi £• Then the rays of 
the pencils flowing from the obje A A B, and paffing throu|^ 
the obje6l glafs c //, will j&eet in its focus, aAd form the fittall 
inverted image mp. ^nd as the image is formed tn the f6cus 
of the eye glafs ^ 3^ the rays of each pencil, after paffing 
througti this glafs, will be pm-allel, but the pencil themfelvea 
will converge to each other, and crofs ifach other in the focus 
^f the glafs at e: the pupil of the eye being in this focus, 
the image will be viewed through the eye gla^, under the 
angle D i? C. 

This telefdope alfohas an inconvenience, which is, that it 
inverts the objeft with refpea to it, when ftcn by the naked 
-eye: that Is, the image is painted in the eye in the fame 
portion in* which the objeft lies; we therefore judge it to 
be Inverted.. This teleTcope is, therefore, only fit for view- 
ing celeflial bodies* in many of which their pofition is imma- 
terial. But it muft be oSfbrved, in the ufe of this telefcope, 
tl»t whatever way the o]y]tSt/eems to move, thdtekfcopemuft. 
be moved the contrary way ; for as the object i^ inverted j fq 
Vill be the amotion. 

The magnifying power in this telefcope, is as flie ft>^al 
difiance of the objeft glafs is to the focal diflancc of the eye 
glafs. Thbrefore, if the fortiier be divided by thfe faflei*,^ th^ 
'4|Uotient wtU exprefs the magnifying power. 

Therefore, 
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Therefore, this telefcope can be conftnided fO| as to mag* 
Jijfy in any proportion, provided it be of a fuificient length : 
for the greater the focal didance of the obje^l' glais is, the lef^ 
may the focal diiiance of the eye glafs be. Thus, an objeA 
glafs of ten feet focal didance will admit of an eye ghfs, 
vhofe focal diiiance is little abpve two inches and a half, 
which will magnify the length of ah obje6t near forty-eight 
times, and its furface and folidity will be magnified in pro* ' 
jyution ; as in the microfcope. 

*' Thus, if the focal diftance of the object glafs be equal 
to the focal diftance of the eye glafs, the telefcope would not 
tnagnify the object in the leaft. 

Again, if the focal diftance of the objed glafs be twenty 
inches, and the focal diibuice of the eye glafs one inch, the 
lengtli of an objed feex; by fuch a telefcope will be magnified 
twenty times, its furfece four huridred times, dnd its folidity 
eight thoufand times; 

To remedy the inconveniences of both the former kinds 
of telefcopes, the following one is generally ufed for terref* 
trial objefb, which gives a larger field of view than that with 
the toncave eye glafs, and ftiows the objeft in its natural 
pofture, as feen by the naked eye. In this telefcope there 
is one objed glafs cd (fig. 6), and three eye glafles, e /^ 
g h^ i k. X^cy ^^ fo placed, that the difbuice between 
every two glaifes, which are next each other, may be equal 
to the fum of their focal difiances: thus, the focus t)f one 
glafs is coincident with the focus of the next glafs. The 
foci of Ac two glafles c d and //, meet at F; thofc of 
the two gli^s «/, g ky meet at / 1 and thofe'of g h and / 7, 
at m ; apd that of / k at «, where the pupil of the eye is 
lituated. Then it is evident, from the figure, that the pen- 
cils of rays which flow from the objedt A B will pafs through 
the object glafs c d^ where they crofs each other, and meet, and 
form an inverted image, in the foci^s of the glafs at C F D ; 
this image being alfo in the focus of the next glais e/, the 
wys of the pencils, which flow from the image C F D, will 
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become parallel after paffing through this glafs, and cro& 
each other at /, which is the focus of the next glafs gk^ 
therefore, the rays proceeding from this focus and paffing 
through the next glafs g kf are converged to the focus of this 
glafs, where they form the creft irnage E F of the objeft 
A B; and as this image is the focus of the eye gla/s /i» 
and the eye on the oppofite fide of the glafs in the other fo- 
cus, the image is viewed through the eye glafs in this tele* 
fcope, in the fai;ne mapner as in the former one, but in*4 
contrary pofition ; that is, in the fame portion as when feen 
by the naked eye. The object alfo appears under th^ angle 
/ ft k. 

The three eye glafles have generally all their focal diAances 
equal. The magnifying, power of this telefcope is found in 
the fame manner as that of the lail ; viz. by dividing the 
focal diflance of the object glafs by the focal diflance of any 
one of the eye glaifes, as the three latter are all equal. 

Objef^s feen through fuch a telefcope appear coloured 
about the edges, the reafon of which is, that the rays of 
light coming from the obje6l are unequally refrafted through 
the glafs lens, and particularly thofe rays which pa/s through 
A convex giafs near its edges. Thefe rays, being unequally 
refirafted, do nqt all meet again in the fame points ex- 
aftly. Therefore, in this telefcope, there mufl be a plate 
with a fmall round hole in the middle, fixed at m, parallel to 
the glafles. By this plate, ,the wandering rays about the 
edges of the glafles will be intercepted, and prevented from 
coming to the eye; and none admitted, but thofe which 
come through the middle of the glaffts, or, at leafl, at a 
good diflance from the edges. But this fomewhat leflens the 
field of view, wliich would be much larger if the plate could 
be difpenfed with. 

The Binocular, or Double Telefcope^ 

The binocular, at double telefcope, is only two telefcopes 

of an equal magnifying power, fixed in a framei parallel to 

* each 
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each other, and adjufted by the means of fcrews, fo as to be 
at the £une diftance from each other as the pupils of thelwo 
eyes. 'Then by looking through them both at once, througli 
t>ne with each eye, the object will be feen by both eyes, and 
appear brighter and more difiinft than through a fiogle 
telefcope* 

The HefieSting Tele/cope. 

Refra£^ing telefcopes require tohe of a confiderable lengthy 
to magnify to any great degree, and the great length of 
fome of them has rendered them very inconvenient Sir 
Ifaac Newton, -therefore, invented the firft telefcope of the 
reflecting kind, and which has received confiderable im- 
provements iince his time. Since the invention of thelci 
refracting telefcopes are very little ufed for celeftial'objeCb; 
for a refleding telefcope, of only fix feet in length, can bie 
brought to magnify the objeift as much as one of the other 
fort of a hundred feet in length. 

They are generaKy conltruCted now in the following mao^ 
ner: T T T T (fig. 7) is a large tube, at the bottom of 
which is placed a large concave mirror, D U VF, whole 
principal focus is at m. In the middle of this fpeculum is a 
round hole P, oppoiite which is placed the fmall mirror L) 
concave towards the great mirror, and fixed on the wire M^ 
by which it may be brought nearer to the great mirror, or 
moved further off, having a long fcrew on the outfide of tht 
tube for that purpbfe, always keeping its axis in the lamt 
line with that of the great mirror; viz, fmn. In ufing this 
telefcope, we may fuppofe the rays of light to fall pamlkl tp 
each Other upon the great mirr^ ; for no portion of a cefeT* 
tial object can be ieen, which is lefs than the furfxce «f the 
Rlvrof • 

Let A B be the difiant obje^, from whofe two extremities 
flow the pencils of rays C and S, which we here fuppoft 
parallel: the rays C, ^ling upon the great mirror at. 
Df are from thence refleAed in the dircdion DG, 

and 
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and b^ crofling at I» the poiot of coiivergeoce^ and the 
principal focus of the mhror, they form the upper extre- 
mity I, of the imi^e I K, fimiUr to the lower extremity B, 
of the objed A B ; and then they pals on to the fmall con- 
cave mirror^ whole focus is at n. They fall upon this fmali 
concave mirror at j, and are from thence reBc^ed, converg- 
ing in the dire£iion g N ; becaufe g m \s longer than g n ; 
and paffing through the hole P, in the large mirror, they 
would pais on to r before th^ meet, and there Torm the 
lower extremity d of the ere£t image c </, fimilar to the low^ 
extremity B, of the objed A B. But palBng through t^e 
plane convex glafs R, they forpi that extremity of the iouig^ 
at L In the (ame manner the rays £, which come from the 
extremity of the objed A, and fall panJld upon the great 
miPBor at F, afe from thence reflected to its focus, where 
rhey form the lower extnemity K, on the image I K, fimijar 
to the upper extremity A, of the object A B; and from 
thence they pafs on to the fmall mirror L, and fall upon it 
at k\ from whence they are reflected, converging in the 
d]re6Hon h* O, and paffing through the hole P of the great 
mirror, they would meet at ^, and form the upper extre- 
mity e^ of the image e 4/, limiiar to the extremity A, of the 
objea A B ; but paffing through the conyex glals R, they 
meet^ and crofs fooner, as at «, where that point of the 
hn^e is formed. In th« fame manner pencils of rays Hew 
firom every intermediate part -of the objeft A B,- to the great 
mrror D U V F, and areAom thence reieded to the focus 
of the mirror «r, where they form an inverted image of the 
objea. And hfUy, the rays paffing from the image « ^» 
through the eye giafs S, and through a fmall hol^ ^ io the 
end of the leOcr tube / /, they enter the eye /, where they 
crofs each other in the pupil,, and paint the image of the 
olirjea on the retiiu in ks natural poiitioo, and the image is 
ieen by the eye under the hu-ge angle ce d. 

To find the magnifying power of this telefcope,' the rule 
is, to multiply the &x:al diffamce of the great mirrori. by the 
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<iiflaQce of the finall mirror from the image which is neat 
the eye; and muldply the focal difiance of Ihe fmall mijrrof, 
by the focal diilance of the eye glafs ; then divide the pro- 
dn& of the former multiplication, by the product cf the 
liitter, and the quotient will be the magnifyini^ power. 

When the firft image I K is formed a little further from 
t{ie great mirror than its piincipai focus, as at i»; the fo- 
cus of the great mirror is never coincident with that of the 
finali one: therefore the rays of the pencils refle^ed from 
' the fmall mirror will not be parallel, but rather converging, 
ib as to meet in die points qer^ where they would form a 
iai*ger ercA image than a 3, if the glafs R was not in the; 
way. This image might then be viewed by means tji a fiogle 
€ye glafs, properly placed; but in that cafe, the field of 
view would be lefs ; therefone, die gkis & is. ufed to enlargie 
the view. 

The acyufting fcrew, to which ttie fnoall tnirror^^ is fixed, 
fetideii ttoB telefax applicable to every fight, as the foi^l 
mtanror nnay be brought either nearer to the eye, of removed 
farther fimmit; by which means the rays may be made to 
diverge a little, for ihort*fighted eyes; or to convei^^ for 
perfons of a long fight. 

In the ufe of this telefcope, it muft be obferved, that the 
nearer an objeft is, the more the pencils of rays will diverge 
before they fall upon the great mirror; and confequently 
they will be the longer before they meet after reflexion; 
therefore, the firft image I K will be formed at a greater * 
diftance from the large mirror. But this image muft always be 
foriBedifurther from the fmall mirror than its principal focu^ 
; thenffore,. the fmall mirror mufi: be fet at .a greater dif- 
tance foom the large one in viewing a near objed than when 
viewing «a tibjeft more remote ; this is eafily performed by 
turmng the adjufiing fcrew. 

The rdfediBg telefcope will admit of an eye gk&y of a 
'much flxNiter foosd diftance (and confequently of a greater 

magnifying 
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txiagnifying power) than a refrading telefcope will; thtre^ 
fere, thofe telefcopes magnify to a greater power. And the 
nys of light are not coloured by the refiedions of the concave 
mirroT) if it be ground to a true figure, as tl^ey are by pai!^ 
ing through a convex glafs, though it be ground ever fo 
true. 

In thefe reflecting telefcopes^ the obferver never fees the 
objed icfeif, but only the image of it, which is formed next 
the eye.' This will be demonftrated by the following ejcpe- 
riment: 

If the obferver fix a ftick acrofs the mouth of the telefcope 
before the objed glafs, it will not bide any part of the objeft 
from his view, unlefs it covers the whole mouth of the tele- 
fcope; but it will oiily make the objed appear dimmer, b^ 
intercepting part of the rays. But if he place only a piece of 
wire acrofs the infide of the tube, between the eye glafi and 
his eye^ it will hide part of the objeft, which he thinks he 
fees; wliich proves, that it is not the real obje^ bat tiie 
image, which is perceived. This is evident, from the filial! 
mirror L, which is made of opake metal, and Aands direftiy 
between the eye and the object, and would b&de Ae whole 
obje^ from the eye, if the two glaffcs R and S were taken 
ontof the tube. 



The Solar Telefcope. 

The folar telefcope is the meft ufeful inftrument for view* 
ing the fece of the fun of any hitherto invented. It is A)rmed 
of a fcioptic ball and focket, which is fiftened againft a 
hole in the window-fliutter of a darkened roooi; in the 
cylindrical bole of which is placed the end of a common 
relirafbing telefcope, which is to be drawn out t0 its proper 
length ; then the ball and telefcope are moved aboiit till the 

rays 






rays'0f thefunM i^rpendicularlyen tiie obje^ glafs^ through 
|be hole of the ball i the tube which contains the eye glafs is 
then to be adjulled^ by drawing it in, or out, till the image 
of the fun be formed on a white paper,' in the £dcus of the 
telefcope, very difiih^ly and large. . ' 

By thi^ telefcopc^ the faceof thd fun may be repreientei 
in al^oft any fize, 'Whiph affords the mathentatictan an ^p« 
portunky of iriewing all !the- phenomena to brfee^'in that 
planet ; fuch as ;he fpots on die fun's difc, which are feldom 
feen when viewed through fmall telefcopes, ii» the common 
way. . But they may here be feen in alRheir different appear- 
ance^! ^ais 'their increaft, ^iiyifion, union, beginning and end^ 
lee.'; i^, thd folai" eclipfe may be feen to great advantage. 
And the^itr^!VfiC« of Mercury and 'Venus over the &ce of the 
fun^ a*e ifnoflPdenghtfulIy. exhibited by this, infirument ^ as 
tb^]>laiidi6^1t)^% appear truly round, and very black ; tbeiie 
compi^atWe^^ameters to that of the sun may be taken, with 
thetriie'^^toon of their' motions, their ingrefs, egteft, &c. 
The cireik'&f the fun-s difc may be divided by linfls>and cir« 
cles, that the quatitity and tlnie^of the eclipfe mayhe exaAly 
determined. 

The helhftata was the invention of Dr. Gravefand : by this 
excellent invention |,t^e-n^^op i>f,th6^.tel^^pe, in viewing the 
folar light, is greatly taken off. It conixfts of two pans: 
firfl, a plain metallic l^peculum, fupported on aftand; and 
a clock, which dire£ls the fpeculum according to the motion 
of the earth, and thereby preferves the image of the fun in 
tb^ fgme point of view. ' ' 
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The,Acr(m.aik Tele/cope. 

This telefcope hasa double, and ibmeiimes treble obje<9( 
glafs, to corre^ the aberration of the rays ^: light; for all 
rays of light pafSng through a fii^gle lens \i9ilt%e fipmewhat 
decompounded, and divided into., fepanate i^dknurs,*. whidi 
renders the ,obje& 6i>lidured j to . remedy swbioh^ .1^^ double 
. VOL. I. 3 L obje^ 
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dfjeiSk gis6 18 nfed* This cOofiAs of a douUe coB€a?9 !«»« 
«f Miihite flint g|lafe» and a dottbie conrtx pf ctoM^n gjbik Tbc 
ti9or pares of the loofes^ wbich are ozf th« iame fide of tba 
ecntte^ W« Afe finne efe% oh tho rajaof %ltf as two tiiU 
angular prifms, which refraft the says of fi^t in a contrary 
4ift5km to Mchcfthor; thertffbfe^ if the e3u:e& of refta^Hon 
in thf cixmii ^»b dedrdy the divergency of colours occa* 
ibnel by tho ftiot gl«&^ tht incident ray wiU be refraded 
iritbout a«y foreign coknir; thu9» the image formed in the 
ibciM of this compound objeft glafs^. will be of tb^ iaroe co* 
lour ae the obje^ For the rays flowing upon tbsfe ^a3k» 
fimn diftani radiaBt ot^ds wiH pafs. Chrongh thetn in fucb a 
nsasiMr, that the aberration, eaufed by the &fl gMs* is 6> 
fir corrcAed by tbe ieoond, that the fays emflff^f^ l6»oB» U 
•re nearly penille]^ and cooverging to one ibcus^ ^ TW trie* 
ffppe may, theMfcnro, have a much larger i^rtnv^ and a 
gseater aoagnifyiag.^pover, than tie oommoji D^fca^gitele* 
icope can. And if the telefcx>pe be fliort) therUv^ fh^^ 
be very ooiivex : and ic ihould thca beve tl»ee ki^ for the 
olqeft gfads ; a coacaire one of whito ffiot, between two coa« 
vex ones of crown g1a& 

The Camera Olfcura. 

» 

The camtra obftura is only a convex glafs C Q (fig* 9) 
iacd ID a hole of a window-&atter. In tbe focus of this 
^ft will be feen, on a ibeet of wiute paper placed parallel 
to the glais, as at G H, the images of all tbe objeas outfide 
of the window, as trees, men, cattle, &c. which affords a 
rooft beautiful piece of landfcape, or perfpeftive, particularly 
if the fun fhin^s upon the objcfts : but the images appear 
^ltmit\KA. The room fbr'this purpofe (hould be fo darkened, 
Act no light can itnmr, btit what comes through the lenb. 

Tf> rep«fent the image hoinaoiifaHy, die convex glafi 
<i t) nmfl bt placed' in a tube in die fide of a fquare box« 
wUcb 16 dl» phne ftifavor S F| leaning backwards 

» 
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&1 anahgle^ of fofty'^five degrees ^m thepdrptfoAouhr I j^; 

'ttven tK^^ncHs of rafy^ bie^wScig frdm ttiH^^mW^ bfajcas, 

anSparirmg' trough the conv4x gbib «9''l!te plat|& mifUKV 

Will be refle6bd frdm if^ipiMar^ and mc^ in pobiiB, {ttid 

form th^ image t K, of the objeft A B« Vi^hif^b is «t the fane 

dlfhCnce^^m the mirror E F, as the iiwge Q H, Mrhioh 

'*itt\sf^t they woulti'fiave fofiiied if no mirror hod been in die 

way." TMs tmag^ IK'Will be ibrftied on #fi oiled paper, 

' :^retdied bodzontaTl^fn the dtre6Hon IK. On this paper 

the onHtl^nes of th*^ images naty be drai;i^n with a black lead 

|)efitil^' '^id then copied on a clean fheet ; but it is isfual to 

place a pJafin unpolifhed gfefs in the direifti&n I K to rtceire 

th^ images of the oiitcr obje<fts ; and theifc'oudikies may be 

traced tjpofa this, ais on the paper, "' 

Hie tube in which the glafeC D is fixed mnft be move- 
able,' that it may be drawn out to adjuft the dtflatice of the 
^lafi^'lensy from the plane mirror, in proportion to the dif- 
tahce of the focus, Fbr this purpofe, the tube mu ft be moved 
teckward or forward,- till the images appes^ cfiftin^ly on the^ 
horizontal ^lafs IK. 

If the mirror lE P be reclined in the oppdfite direction, 

' that is, leaning "forwards towards the letis, in an angle of 

forty-five degrees, the images of the objefts will then appear 

in an hbVizontal pofition, "but below the box ; and inverted 

with refpeft to the image 1 K. 

To form an horizontal itnage, as I K, of an upright ob]e€t 
A B, it is necfefiary that the mirror be reclined from k per- 
pendicular, in an angle of forty -five degrees. Then the 
rkyS of the pencils a 6 c flowing from the pdint A of the 
objeft A B, will fell upon the mirror at the points J^/gf 
and from thence will be refleded in the lines /t /, f I, ^I, 
and form the point A of the obje£i: A B, at the point I in the 
image I K« And the rays of the pencils ^rj, flowitigfram 
the point B, and paffing throwgh the convex lens C I^> ^lU 
fall upon riie mirror at the point m /i, from whence they 
will be reflefted to the point K, where they form the image 

* 3 I. a of 






•»««■ 



of tfae' p<fiQt{Qf thetobi«!& ^^ The^laaie maybe dexno^* 

. finned ofr ih^ pei^ik of rjky^, nifhip^ ^9^ from every inter* 
■leduite^pQifltjet tbe cbjt&yArB. , -^tii^ibprJi^fintal refle6);ion 
dqp^odtf uppn^Jthfl rays .of ip.cideqc9f;(yhfch^Ljijpon the 
mirror^ «Aerr paffipg:t)u'ougli thecoiivex l^ns C pj f^}f.V^°S 
aogksjllritfi '^ perpendicular ijrs^wn to^c furJ^op^^f tfae 

^mwfor^ eqilal.to" the jangles formed tbytl^Cijefleifted rays^ a^d 
ibe iaid perpendicular $.• (Jius, if -we fi^ppfe a perpendicular 
drawn to the fur&qe of tliefmirror at the point k, where the 
ray .A aC < falls. upon it^ that ray will b^ refle^^d upwards 
in the U(ie.k^I, wliich will'maki^ an a4igle.with;tbe aforejfa^d 
perpendicular^iand on the other fide t^ereof^^u^ to tfie 

. an^le fortaicH>ythe perpendicular^ ^d the incident ray C k ; 
and if a perpendicular be drawn to the j}oiatyof the plane 
mirror, where the t;ay A ^j^ falls upon it, that r ray will be 
/tflc^ed u^wfirds in the dire<5l^on/^ I, which will alio jpoake 

. an angle with the.lafl perpendlcjular, eooal to the angle formed 

by the incident ray A 6/, and the iame perpendicular. The 

fame may be demonilrated of every other pencil. 9/ rays 

which flow from the obje£b A B, 

The flat ^plano-convex glaf% vulgarly called the multi- 

; plying glafs,, is ^^l^d to multiply an objed.. It is formed of 
a plano-oouvex glafs, the conv^^ fide of which is ground i^to 
fevjeral flat furfeces. An obje6t feen through fuch a glafs will 
appear multiplied into as many different objefts as the glafs 
contains plane furfaces. Let AD (fig. 8) be fuch a glafs, 
the iUt furfaces of which bxc A 6^ ^ /</, ii k : then the rays 

. which flow from the obje<Sl C to all parts of the glafs will be 
refraft^d by the plane furfaces to the eye at H. Thu?, tfie 
ray ^ H falling perpendicularly on the middle furface, will 
pafs through the gla& without any refra^ioii, and fiiow the 
obje^ C in its true place; but the ray a b^ flowing from the 
fame objedt, and failing obliquely on the plane furface h h^ 
will be refracted in th6 dircftion c H : by which the objefft 
will appear as at E. And the ray c d^ flowing from the objeft 
C, and falling obliquely on the flat furftce i L will be re- 
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flawed in t2ie dire£Hon/H ; by which the obje£t will appear 
in the line/i»9 asr^f it were atX). {f the glafs be turned 
round the axis H /^, the obje^ C will remain, in the fame 
place, but the other objedsD and £ will appear to go round 
C ; becaufe the planea on which the oblique raj^s. £a^l, will 
be turned round by the motron'of Ihe glaTs. 



•^ . 



From vf\faf(^ been faid of* the. properties of different 
lenfes, the intelligent reader may be able to form a combi* 
natiojBi of them^ for any ordinary optical purpc^e i but it may 
be nepcflary to fay a few words more, concerning the refled* 
ing t<^cf&pe, ' . ^ r ;^ 

TIk greit niirror of the refteiSing tdcfcope, as invented bf 
Sir Isaac ^iw TON, was truly fpnericar; which telefcopes 
are of eflenfial fervice at this day, particularly in the minutut 
of afironiiimy, when fmall apertures and long foci are ufed. 
Dr. Her/chell ufes'a rede<Sor^of thU form, in his feVett feet 
reflecting telefcop^^, And I the hightfl power that a t^lefcope 
of a fpherical metal will beai^with perfed didin^nelfs, may 
be found^ \t^ multiplying jthe^ diameter 'of the great mirror 
by feventy-four. Thus, jn Dr. Herftrbell's feven feet re- 
fle6^or, the^apertureor.jdia^tierjof ;the gre^t mirrorjis 6.25 
inches, Which, multiplied Iby 74, ^veS 462 die magnifying 
powet ; and the f6cajl diftance 6f the (ingle eye glafs may be 
found, by dividing the^ focal difianqe of the great mirror hj 
the magnifying power ; thus, T^et. the focal diifaincf, mul- 
tiplied by i^, and divided by 462, quotes' 0.182 of an inch, 
the focal dlQanlce of the eye glafs.. ! ^ . , 

But the concave fur&ce of 4he gre^t imirror, in cbmmou 
reflefiing tdefcopes, is of a parabolic form ; which form Sir 
liaac Newton y^as unable to give to his metal, though he 
i'ecommended it; and, imagined it might be effected by me- 
.cbanical devices. 



A TABLE 



M^ 



Sfi 



tov opncs. 



A ^TABLE 

* 

Focal Dljlances^ Apertures, and tnagmfying Powers 



* %.* 





( 




OP THK 






' ' J 


NEWTON!AK ^lEFLECTORS. 


i 


• .1 : 


• 

Vtet. 


^3 






f S" 

11 „ 


*>- 


• 


• 




/». /)*c. 


• 


, 




i 


o.'S6 


100 


Qf 467 


if> 






■.. » . 


1.44 


168 


©.199 , 


62 


■ • 


. f 


a 


. . f • 4S 


283 


0.236 


102 




A 


..£3 


3;3t 


583 


0.261 


138 ^ 






,H'4 


..•4fc ro . 


476 


0.2St 


171 
. 202 


" -illr 


i; 


• 4r«5;. . 


S^a ] 


0.297 


• 


6 

< 


. i-i? ^ : 


. 64J 


0.311 


232 


• 


"' 


7 ' 


•6. £4 •— 1 


0.323 


. 2(!i6 




r 


8 


d;«9 


■'8bo 


0.334 


28? 




•- 


r^ 


.7*54 


— 


' 0,344 


. 3«.4 


• 


« 


•IQ 


?. r6 


946 . 


o-a5.3 


340 






II 


8.76 


• T^ 


0.362 


.365 




-* 


i:^ 


9.36 


^084 


0.367 ' 


390 . 


• 


> « 


13 


9- 94 


^^^^^. 


Q.^77. 


4«4 




1 


H 


IQ.49 ' — 1 


0. ^84 , 


437. 






^S 


11.04 • 


^^™* 


0.391 


460 






16 


'!-S9 


'34? 


0.397 - 


' 483 




i-. 


r.7 / 


m.J4 - 


^^; 


0.403 


. ' jo6 






18 


12.67 


-^ 


^.409 


S»8 




•• '< 


19 


13,20 


— 


0.414 


55° 






>o. 


13.71 


I59I 


0. 420 


571 




r • 


in 


14,23 


— 


0.42^ 


59? 






22 


H'73 





0.430 


- 614 


. 




23 


15.21 


— - 


0.43 s 


63s 


1 




24 


M-73 


1824 


0.439 


656 








/ 






ATi 


\BLB 



OP OPTICS. 



4531 



<pi I* 



If 1*1 1 



A TABLE 

OF THE 

Dimenfions and magnifying Pop^^s of the Qregqrum 

ReJU&ing TelefcopeSf 

As conftiu^dl^^ > , ' 

M^. SHORT. 



-•% 



I 

ho 

I 



o 

B 

•s 

8 
J! 

I 



»< 

a 

I 

O 

3 A 



I 



39 
6o 

86 



ln»D€e.'ln.Dee, 
1.68 .8x 
2. 08; 1.04 
2.951 I. 31 
3.41. I. 71 
4,28 2.48 



8 

.n 

I 

OS 



1 



.t: «» 

is 

S3 

CO 



In. Dee. 
2.44 

3-13 

3-94 

j. 12 

All 



8.54 
14.61 

23.81 

41. 16 

68.17 



• ; 

X 



1 






l/uDee. 
•31 

•J9 

.50 

.65 



CO 
u 

& 

In. Dec* 
I. 10 
1.50 



I 

e 



c.oo 



1.54 



I 

ha 



I 1 



& 



In»Dee. 
5.6s 



2«30 9.60 

2. i4{ 3* 3^1 1 5* 50 
3*43 



6.26:36.00 

a..2T'6o»00 



Since the invention of thefe refle^ng telefcopes, the re* 
fra6ling oiies are very little ufed for ceiefltal obfervadons. 
for a refrading telefcope, even of a tbouland feet locus 
(fuppofiog it poi&ble tp be ufed), could not be made to 
magnify. more than one tibojufaad. times; whereas a f?fle6tiog 
telefcopei not <|XGfedM)g ten fej^V ^^U ma;{^aify< twelve bmi^* 
d*«dtim(Wv .. .•;: •., •" .V .. 

- Mr. 
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Mr. Shorty of Edinburgh, was the firil who brought the 
Gregorian refle^ors.to^perfeftibp^ by^ving them the true 
parabolic form, whereby they will admit of a much largjcr 
aperture. 

To the fame ingenious gentleman we are 2K0 indebted 
tot &at etceltent contnvaitce, the equatorial tePefcc^r, or^ 
as he himfelf calls it^x^ portable ohfervatory\ by which moft 
of the ilars of the firil and fecond magnitude, as alfo the p1a« 
nets Mercury, Veuus, atfd Jupiter, may be feen at aiid-daj, 
cren while the funr ihiije&brigbt ,By tbis-inftniment, celeiiial 
cbje^s may be viewed with very little trouble. It confills of 
a, piece of machinery, by the help of which the mounted telc- 
fcope may be turned in any direction, and direded to any 
degree of light afcenfion^ or declination. And any objeA 
it^ay foe eafily kept in view, or recovered when lofl from fight, 
without moving the eye from its fituation* The, particular 
cffetfl . of this tdefcope depends upon its excluding sdmofl all 
the'light, e>xept what conoes from, the obje6^ it&lf. But any 
other telefcope of the fame xpaguifying power, and in the 
fsjme (ituarlon, will have the laitie effe£t« From a fim^lar 
caufe^ the fiars are ylfib^ in day-time, from the bottom of 
a deep pit. . .-. 

' Mr. Ramfden has aUb lately invented a portable obferva* 
tory, which, it is expefted, will excel Mr. Sbort'& . 

To render the fixed fhrs vifible in day-time, it is only ne- 
ceflary to exclude the extraneous light as much as pof&ble. 

"A celSfiCIJ bt any 6thdr'heavehty body, may be feen through 
this telefcope ; its machinery. dire£Ung it to the proper place 
in the heavens. 

The prindpal advantages of microfcd^es and telefcopes 
dej)end— firft, upon theh* property of magnifying the mi- 
nute' part of the obje6ts, fo that they can be feeti noore dif- 
im69y than by the naked eye; and, fecottdly, upon their 
throwing more- fig^t into the ^pil of the eye than what 
would How from the object itfelf. The magnifying J)ower 

of 
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6f the glafs would be of little fervice, if this latter property 
of tranfmitting the light b^ wanting; fbr the fame quandty 
of light, fpread over a larg^ farface, becomes proportionably 
diminiflied in force ; and though the objeds may appear big- 
ger, they would appear proportionably dimmer, without an 
increafe of light; as well as magnitude. Thus, though a glafs 
fiioald magnify the fur&ce of an objedb an hundred times, 
y«t if the focal distance of the glafs were only eight inches 
(if this be poffible), and its diameter only theiize of the pupil 
of the eye, the objed will appear an hundred times more dim 
through' the glafs, than to the naked eye ;' even though the 
glaie tranfmitted all the light which fell upon it, which no 
glafs can do. But if the focal diftance of the glafs be four 
inches, and the diameter the fame as before ; the obje^ will 
appear fitr more bright, becaufe the glafs could be placed 
twice as near the object, as before, and confequently would 
receive four times as many rays of light from the obje6i, as 
in the former cafe. Thus, diminifhing the focal diftance of 
the^lafs, and keeping its diameter as large as poffible, we 
iliould perceive the obje^ more and more magnified| and at 
the fame time very dlQindb and bright. 
. With regard to the comparative merit of telcfcopes, for 
terre(lrialobje6k8, thofe of the refracting kind have evidently 
the advantage of all others, where the aperture is equal, and 
the aberrations of the rays are corrected according to Mr. 
Dollond's method ; becaufe the image is more perfect ; and a 
greater quantity of light is tranfmitted, than can be reflected 
from the bed materials hitherto known. A telefcope for 
terreflrial objeAs ihould never magnify above an hundred 
times ; if it do, the vapours arifing from the earth will be fo 
nlagnified, as to render vifion very obfcure apd iniperfed. ^ 
However, the imperfeftions in every kind of glafs very 
much retard the improvement of thefe telefcopes^ in which 
there are five eye glafles ; fo that they cannot be made above 
three feet and an half long. 
- vot. I. 3 M Upon 
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Upon the whole, thereforei the rede&ing telefcopes are ibe 
bed in this refpeA, that they may be made of greater dimeh* 
fiojis ; by which meant they can magnify to a greater degree^ 
and, at the fame time, throw more ligiit upon the eye." . 

With regard to the form of refie^tiag tjelrfcopes, it is now 
generally agreed, that the Gregorian have the advantage of 
the Newtonian ones, if they be well con&uded $ esuiept, as 
before obfcrved, in the minutis of aftrohomy. One advaiita^e 
the Gregorian telefcope poifefles, is, that an objed is per* 
ceived, by looking diredly through it, and fo is fortned with 
greater eafe than in the Newtonian one, where we muft look 
into . the £d0. The unavoidable imperfeSiofts of the metal 
alfo give the Gregorian the advantage : for, notwithflanding 
the greated care in poliihing the fpeculum, it is found im* 
]>offible to giveit dtber a periFedlly i^herical, or periti6^1y pa- 
rabolical form* Front! hence ariies ind]0in6knefs of the image, 
formed by the great fpeculum, which is frequently corrected 
by the little Xpecuhim, provided they are properly matched^ 
But i^ they be not properly matched, the errof will be made 
much worfi^. There is no rule by which the artift can tell 
what fpeculum will £t another, without making an adual 
experiment; therefore, he fhould have feverai, ready made, 
of each, fo that, in fitting up a telefcope, he may choofe thofc 
which fuit each other bcfli. 



SECT. IV. 

OP OR. HERSCHBLL's grand TELBSCaPE. 

The chief confideration, in the conftru^ion of the mecha- 
nical parts of the reflecting telefcope, .is to have a fteady 
view of the diftant obfjea:. For this purpofe, the axis of the 

tel^fiope 
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Idtefoope maft be kept conibiidy direded to the fame point 
q£ tbe objed : for if the teleicope be moved gently Aom its 
pofitkm, the objed will feem to move in the fame, or in the 
oppofitc ifiictton^ according as the telefcope (hows the image 
inverted, oreisd. ^ 

If the inftrument ihake ever fo little, it makes ^he objed 
dancer befae onr eyes ^ and coufes ah Indiilin6^nefs in the vi* 
fion. In the Gregorian telelbopes it is hardly poffible to pre* 
vent this quivering motion of the fmall fpeculum, as it is 
fixed to the! tube by one arm only. And though the tube of 
tbe inftmment be fixed ever fo motioniefs, this fpeculum will 
retain a tremnlons motion, particularly if tbe telefcope hasv 
a great roagniiying power. This motion is an imperceptible 
tremor, Uke that of an harpfichord ^vire, while it is founding, 
and produces a' fimiUir effe6k to the fight. A perfon walking 
in the room where the inflniment is fixed, prevents us from 
feeing the object ^&ia€df ; or even the pulfadon in the body 
of the obferver agitates ^the ground enough to produce this 
etkdi. Tbe more rapid this motion is, the greater is the 
optical indifiinftnefs ; or the objeft appears more confufed. 
Therefore, the more firm, elailic, and well bound together, 
the frame-wdrk and apertures of the telefcope are, the more 
famtful will be the confequences. Juft as it is to a rider on 
a wheel-caniag6^<-^the more firmly the carriage is fixed oq the 
wheels, the more violent Will be the motion to the rider. A 
telefcope, therefore^' mounted with lead (if it were praAi- 
cable), would be preferable to one mounted on either wood, 
iron, or'brafs. • Thisis the principal caufe of that indiflind* 
nds of vifion in' the very beil refleding tekfcopes. Refradting 
telefcopes have not this inconvenience. 

From hence we may eafily judge of the merits of any 
partiaolar. apparatus for the fupport of a telefcope : and in 
general, all forms where the tube is fupported pnly in or neat 
tbt middle, or where it remotely depends upon one joint, 
lire very definitive of diftin&nefs of« vifion. ^ 

3 H ft The 
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The bell refledor I have ever fccn, or heard of, bad iti 
fmall fpcculum fixed on a thick plate of lead, pladcd acrofs 
the tube, and led by an adjuftiug fcrew at ^chend. At each 
iide of the fmall fpeculum, the lead was turned into a cyHn* 
drical fonn, that it might not intercept the rays of light 
flowing from the objetf^* And the large fpecuinm was fixed- 
to the upper end of the tube, by a ilrong,' folt cement ; the 
tube of the telefcope was fixtxlat each end upon a himp of 
foft clay. This telefcope had very Iktle tremor. 

The tremor, inftparable from all refle^ng teleCcopes, led 
tk^ Herfchell, in the conftrufting of his telefcopes to &> 
great a magnifying power, to invent an apparatus for thetr 
fupport, which would prevent the ieail vifible motion in the 
inftrument* His judgment and ingenuity foon contrived 
fiatids, which' have every property that can be defired. 
His tubes are all- fupported at each end* The motiojs, both 
vertical and horizontal, are perfoi:med with the utmoft iim- 
pHcity and firmnefs.—- 1 fhall^ thei^fore, conclude thb Section 
with a^efcription of his forty, feet telefcope, which does the 
higheft honour to his optical abilities as a philofopher» 

Plate 7 reprefents this inftrument in a nieridjonal fitua- 
tion^ as it appeptr» when fern by a perfon placed to the fouth* 
weft of it. The foundation of tl)e whole apparatus n&s 
upon two concentric circular brick w^s by twenty concentric 
rollers 1 1 1, and the whole appal^tua is^ moveable round upon 
a. pivot, which gives an horizontal motion io the whole,, with 
the telefcope. 

. The two con^e'nitric walls are two.£ret ii;E inches deep 
underground; two feet three inches, broad at the bottom; 
and one foot two inches at. the top ;- and ai^e. capped widi 
paving (lone, aboiit three inch^ tbicH, aind twelve inches 
thr^e quarters broad. The outermoft wall is fort);<»two fed 
in dianieter ; and the inner one twepty-one feet* 

The tPbe of the telefcope A is of a plain cylindrical fom^ 
made of rolled or (he<t iroOf joined togetlier. without liveti 

■ by 
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by a kind of feaminf/ ,Ics- ietigth- h thifty-nihe feet four 
Iticbfis ; and it meafures four feet ten inches In 'diameter. 1€ 
was formicd of (beec iron, in order to be-ef lefs wtighr, and 
of greater durability.; for a wooden one muft have exceeded 
this in>o ono, ^at leaft 'three thoui^nd pouAd«) in weight "^ 
Very great mechanical {^lil h difplayed in ^li od^ftru^lionL 
of the apparatus by which tlie tele&op^ is fupported. Jii 
4Mrder.to: dire^ the telefoope to every altitude; 'the poiht^ 
Aipport is moveable, ^nd its motion iseffe6fed'by taethanlfin': ^ 
fo that the telefcope may be moved from its moil backward 
{K>tal|of ifnpport, to theiiioft forward ; and by means of Ihe; 
pulUes. G G fuipeaded fronvthe great beam H, be fet to any 
itllitude, even uputo tiie very zenith. Thef tube is alio madf* 
to.red, withtb&poiut of fupport, in a piv(lt, which permits 
it t<i be turned £dew3ys; 

The concave face of the great fpeculum is. forty-eight 
inches of poHibed furfa^e in diameter: tfie thicktiefs now 
is about three inches and a batf: it is of^qual thicknefs izk 
every part.' Its weight, when k came from the caft, was two 
thoufand one hundred and eighteen pounds, of which it 
muil have Ibil a fmall quantity in^Iifliing. When this fpe-, 
culum i3 to be plac^in the tube, ic is iufpinded vertically 
by a crane in the laboratory, and placed on a fmall narrow 
carriage, which is drawn out, rolling upon planks, dll it 
comes near the back of the tube : here it is again fufpended; 
and placed in the tube by a very durious contrivance. 
^ The method of obferving a celeftial obje£t by this tele- 
fcope, is by the front viiw^ as it is called by Dr. HerfcheiL 
The obfervcr is pUced in the feat C, iuipeiided at the end of 
the tube, with his back towards the obje^ he views : then 
looking down the tube, he fees the image of the obje& re- 
flected from the mirror. There is no fmall fpeculum in thi» 
telefcope ; but th» magnifiers are applied to the firft focal 
image. 

At 
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At the opening of the teleibope near the place of the eye 
ghfs, which the obferver looks through, at the focal image, 
is a fpeakiog {npe, w^ch runt down to the bottom of the 
tube, where it goes into a turning, joint ; and aftef ievcral 
other inflefUons, it at length Ernies into two parts, one of 
which goes into the obfervatory D, and the other into the 
work-room £• By this fpeaking>pipe, the obfenrer conveys 
his ob&rvations to the affiflant in the obfervatory: and the 
workmen are alio directed by it to perform the neceffity 
motions. 

In the obfervatory there is a valuable fidereal dme-piece^ 
made by Mr. Sheiton. On one fide of this is^ alfo a pohr 
diftance-piece, with a diaUpIate of the £m^ dimenfions with 
die time-piece: this piece may be made to.fliow the polar 
diflance, zenith diflance, declination or altitude^ by fettkig 
it differently. 

This noble inftrumcnt, with proper eye-glailes, magiufies 
above fix thpuiand times ; and is the largeft inilrument^ and 
has the greatefi magnifying power of any that has been made. 
By it Dr. Herfchell has been able to obferve the lightning in 
the atmofphere of the moon ; and has difcovered feveral ce« 
leiUal bodies, unknown to all preceding aiironomers. Thofe 
who wifh for a fuller account of this inftrument, and the 
admirable machinery which fupports it, viz- the fiairs, lad- 
ders, and platform 6, may fee the particulars of every part 
in the Second Pact of the Tran(a6lions of the Royal Society, 
for 1 795, ^here, by means of eighteen plate?, and fixty-thref 
pages of letter-prefs, an ample detail is given oreyery cir* 
cumfbmce relating to joiner's, carpenter'^ and fmith's work. 
The whole was finilhed on Auguft the 28th, 1789, on which 
day the fixth fiitellite of Saturn was difcovered. 
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SECT. V. 



THE IMPAOYBD SOLAR AND LUCERNAL MICROSCOPES. 

The Improved' Solar Micro/cope, which is cmftruSted 
to view loth tianfparent and opake OljeSis. 

Fig. 4, plate t, is the (blar microfcope, mounted for ex* 
hibiting opake obje6)rs. Fig* j is the fingle tooth and pinion 
microfcope, ufed for fhowing tranfparent objects. The cylin* 
drical tube Y being made to fit into the tube £F, fig. 4. Fig. 6 
is the flider, which contains the magnifying lenfes : it fits into 
a dovetail flit, at ihe upper end of the microfcope^ fig* 5, 
A D £ F, fig. 4, is the body of the fSlar microfcope, one 
part whereof A D is conical, the other part C E F is cylin- 
drical. The cylindrical part receives the tube 6 of the opake 
box H L, or the tube Y of the fingle microfcope, fig. 5. At 
the large end A B, on the conical part, is fixed a lens, to receive 
the rays from the mirror O N, and to refradt them towards 
the box H L. The mirror NOP is* fixed to a moveable 
circular plate akci and may be moved into the moft conve* 
nieiit pofition for reflecting the light, by means of the nuts 
Q^d R. By the nut Q> it may be moved from eaft to wefl^ 
and by the nut R, it may be raifed or depreiled to any angle, 
d e 'are two fcrews, to faften the microfcope to a window* 
ihutter. In the box H L is a plane mirror M, (ox reflecting 
the light, that it receives from the large kns, to the obje6t^ 
and thereby illuminating it. S is a fcrew to adjuft this mir« 
ror M to the proper diftance and angle. V X are two tubes 
•f brals, Aiding one withip the otfaeri to carry the magnifying 
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lenfes : the internal tube is fometimes taken out, and the ex- 
ternal one ufed by itfelf. At H there is a brafs plate, the back 
part of which is fixed to the tube A^ in which tube there is 
a fpiral wire to keep the brafs plate againfl the fide H of the 
box ; the Aider, (fig, 6,) with the opake objeds, is to be 
placed between this plate and the fide of the box. To put the 
Aider in, the plate is to be drawn back by means of the nut j-. 
f i is a door on one fide of the opake box.— -Thefe are all the 
parts which confiitute the folar microfcope for viewing opake 
ohje^s. I iliall therefore now defcribe the fingle microfcope 
ufed for tranfpare^u objeds. 

The Jingle Microfcope^ for eatamhiing tranfparent 

ObjeSls* 

The box HL muft be removed from the folar microfcope, 
(fig. 4 :) and in its place the tube Y of the fingle microfcope 
(fig. 5) muft be inferted. Within the body of this fingle 
nucrofcope at m, (fig. 5,) are two thin plates, prefied one 
againft the other by a fpiral fpring, which are to be fepa- 
rated, in order to let the ivory Aider pafs between them. 
7*he Alder (fij. 6) contains the magnifying lenfes as before 
obferved. . Any of the magnifiers may be plac^ before the 
bbjeft. Whei> any one of th'e magnifying fenfes is at the 
centre of the Hole P,, a finall fpring falls into one of the 
notches on the fide of the Aider to hold it faft, U^ider the 
plate w, two lenles are alfo placed for enlarging the field of 
view on the fcreen : the fmaller of the two is fixed on apiece 
of brafs, anj is next the pbte m; thi^ is to b^ taken out when 
the magnifiers numbered 4, 5, or 6, are ufed, or when the 
megalafcope lens is ufed, (fig. 7;) but it is to be replaced 
Wheh the lenfes numbered i^ 2, 3, are ufed. This microfcope 
Is adjulted to the focus, by turning the nut O, . " 
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To life . the Solar Micr^cope, (T^*4') 

Make a round lu>le in the wiiidow-ihutta-, a ]k(i$h!tgsr 
than the circular plate ai c : pafs the mirror O N P through 
this hole, and apply die fquafe plate to thefhutter, fcrewing 
it thereto by the two milled fcrews Jet tht fcrews are to 
pafs through the fliutter into their nuts in the microfcopt^ 
and thereby to bold the body of tiie microfcope firm. Screw . 
tlie conical tubb A B C D to the circular (date ahci and then 
flide the tube G of the opake box into the cyliodridUL 
plate C DBF, if opake objedi are to be viewed | but if 
tranfparent objedts are to be viewed, place the tube Y 
(fig* 5) y^ the cylin^ricel tube (fig. '4)4 The room 
Ihould be made as dark as poifibfei and no light (uffered to 
enter, but what comes through the body of the microfcope » 
for, on this circumfiancei together with the brightnefs of the 
fun'-fhine, the diian^lnefs of the objeft, in a great meafuDew 
depends. Thte mirror NOP is to be theil fo adjufted by 
nieans of the two fcrews Qjitid K, as to refleft all the fun*s 
light through the len^, at A B, in the body of the micro- 
fcope ^ the mirror is to be fb adjuded, till you have formed a 
clear round fpot of light upon a fcreen, or fheet of white 
paper, placed at fonie diftance. ^ ' 

In viewing ad opake objed, pl^^e the objeftbetween the 
plates at H t open the door, i i of the opake box, and adjuft 
the fmdi mirror M, till the cb§c€t is ftroogly illuminated. 
If this cannot be etFc&td by the fcrew S, you muft move the 
two fcrews Qj^d R, in order to get light refleAed ftrongly 
from the great mirror N O P, to the fmaU one M. The 
0bje6l being ftroogly illuminated, fliut the door i A, and a 
di(Un£t inmge of the obje£b will foon be obtained on the 
Ccre^fl, by adjuiHng the tubes V and X. fn the northern 
latitudes a clear large fpot of light cannot always be obtained, 
Qor when the fun b pieipendicular to the front of the room • 
as the light then iaUs upon the back of the mirror*. 

And K6te. As the fun is continuaRy changing its place, 
it will be necelTary to change the pofition of the mirror, bf 
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the two fcreiirs Qjind R, in cAiier to keq> the van^ rays con** 
daunUy direct through the axis 6i the infirument. > 

To view tranfparent Obje&s. 
Fix the iingte microTcope (fig. 5) in the cylinddcal tube 

^ P (%• 4) > pu( ^^ ^^^^ (^g- ^) "1^ '^ P^^^^ ^^ * 
(fig. 5)) and the Aider with the objeft between the two 

plates at m ; and adjuft the large mirror NOP (fig. 4), as 

before direfted in opake obje6h, and regulate the focus of 

the magnifier of the fingle microfcope (Big* $)' ^X ^ fcrew 

O. The moft pleafant cnagnifiers for common ufe, are thofe 

marked number 4 and 5 in the 'Aider (fig. 6)^ T^e fize of 

the obje6b may be increaied or diminifhed, by^ altering the 

^cUftance of the fcreea from the microfcope. That diftance 

which fliews the objeA moft diiHnd, is about five or fix feet. 

To examine tratifparent Obje£isofa larger Size by the 

Megalafcopem 

Take out the Aider- '(%. 6) from its phce tn fig. $, and 
fcrew the button (fig. 7) into the hole at F(fig« 5); then 
remove the g^fa which is under the plate at m^ and regulate 
the focus as before. 

At the end of the tube Q (fig. 4) there is a lens for in- 
creafiog the denfity of tlie rays, which ferves to burn any 
cockibuffibte fubflaoce, or nielt^any iiiifible one. In ufing 

. this microfcope, this lens muft generally be taken out, lefl 
the obje6^,fliould be burnt by the intenfityof the beat. 

' This.microfcopc affords thegreatefl entertainment of any, 
on accDUiU of its wonderful magnifying power, and tiie 
eafe with which fevcral perfons may" view each fingle objeft 
at thp fame tiroe. It was formerly nfed only for tmnfparent 
obje^s^ but in the year 1774, lAt^ B. M/tnin improved 
this inilr.ument fo far, as to render it applicable to opake 
objeas. fff fpeaks of it thus : " With thb inflrument all 

^opake objects, whether of the animal, vegetable,, or mineral 
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kingdom, may be exhibited in great perfc6Hon, in all tbeir 
native beauty; the lights and Ihades, the prominenccis and 
cavities, and all the varieties of different hues, €nfs, and 
colours, heightened by the rcfledion of the Ibtar rays con- 
denfed upon them.'* 

The improved lucemal Micrqfcope^ 

The lucernal microfcope is reprefentcd (fig. 1), where 
A B C D £ is a large mahogany pyramidical box, which is 
the body of the microfcope; and fupported on the brafs' 
pillar F G, by the focket H, and the curved piece. IK 
M N are two tubes, one witHin the other : to the inner lube 
is fixed the vertical piece M L, which is a guide to the eye, 
to direct it to the axis of the inflrument. This piece may 

• 

be raifed, or deprefibd, pulled further out, or puihed further 
in, toadjuft it to the focus of the glafies, and make it coincide 
with the centre of the field of view. The tubes M N are 
fixed to the box in a dovetailed piece of brafs. O P is a 
fmall tubt which carries the magnifiers ; O is one of the 
magnifiers fcrewed into the end of the tube. QR S T V X 
is a long fquare bar, pafCng through the fockets Y, Z, and 
ferves to hold the flage for |he obje^s : this bar n^ay be 
moved backward or forward, by means of the pinion ^ zpd 
the handle ^ r, in order to adjuft the ftage to the focus. 1/ e 
is a brafs bar to fupport the curved piece 1 K, and keep the 
body of (he microfcope firm and fteady. /g- r s is the ftage 
to hold the Aiders with the opake objeds ; it Hides upon the 
bar QJl S by means of the focket i /, by which means it is 
brought nearer to, or removed farther from, the magnifying 
lens. The. objects are placed in the front fide of the ftage, 
next the tube of the microfcope, between four fmall brafs 
plates (which cannot be Ihewn in the figure), the edges of 
two of the plates are feen at*/; the two upper plates are 
moveable, and are preffed together by a fpiral fpring, to 
confine the Aider with the obje^^s ; thefe two plates may be 
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niSkd higher, or moved lower, by the Imall* out m* The 
upper part of the ^gifg r /, may be taken out, and the 
fiptge for tranfparent objeda (fig. 3) inTerted in its place. 
At the lower part of the ibge there is a femiciruiLur glafs 
lamp at », to receive the light from the Gghted lamp, and 
throw it upon the concave mirror /, from whence it is rc' 
£e£ted on the objeAk 

Fig.^ 3, is the (bge for tranfparent objeds : the two legs ; 
and 6, fit into the top of the under part of the fbge rs 
(fig* !)• 7 (fig* 3) is the part that holds the fliders* 9 
and 10, the tube that holds the magnifiers : within thb tube, 
there is another, which may be placed at any diftance from 
the objeft by the pin 1 1. When this fhige is ufed by itieif, 
as a fingle nttcrofcope, the magnifiers muft be fcrewed into 
the hole 12, and be adjufted to the focus, by the nut 13. 
At the end of the wooden box ABC (fig. i), is a Aider 
A, repre&nted as partly drawn out : when this Aider is takeix 
out, there will be perceived three grooves, one of which 
contains the board that fonns the end of the box : the nexr 
contains a frame, with a gray glafs ; the third, or the inner- 
moft, contains two large convex lenfes. 

To examine opake OljeSis, hy this Micrqfccpe. 

The infirument (fig. i) is ready mounted, for this pur- 
poie. Take out the wooden Aider A, and lift out the cover 
and the gray gkfs from their groves, under the Aider A : 
the guide for the eye L M N being put into its phce^ 
and the focket at the lx)ttom of the opake fiageon the bar 
QJC^T, fo that the concave mirror / may be next the end 
D £ of the wooden body. Screw the tube; P O into the end 
D £, with the magnifiers, and the handle ^, or milled nat 
(fig* a), placed at the end of the {»nion a : place the lighted 
Jaenp before the glafs lamp at «, and the objef^ to be exa* 
mined between the fpring plates.of the fiage ; and the inftru- 
snent b ready for ufe. 
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To examine transparent Oljects. 

For this purpofCf the upper part of the opake ftage fg rs 
(fig. I ) mufi be removed ; and the ihgp for tranfparent obt 
je^s (fig* 3) inferted in its place, with the end 9 and i<f 
next the lamp. Place the gray glafs in its groove at the end 
AB (fig. z)» and the objects to beyiewed in the Aider- 
holder at the front of the flage ; then tranfmit as firopg a 
light as poffible to the ^bjed, by raifing or lowering the 
lamp; and the objeA will be beautifully depidtured on the 
gray glafs, being regulated to the focus of the magnifier by 
turning the pinion a. 

If the gray glafs be taken out of the microfcope, the image 
of the objeft noay b^ received on a paper Ikreen. 

There is no inftriiment invented by the art of man capa- 
ble of afibrding fo great entertainment as the microfcope« 
By this inftrument we can pry into the minuteft recefles of 
luture I and discover truths v^icfa have lain hidden from the 
creation of the world. It is from the ufe of this inflrunnent 
that we can confidently a(r<^rt| that there is hardly any part 
of nature which is iintThiii ebyii uf animal exiftenc^, .,fiy 
it we discover thoufandsof living creatures in a fingle drop 
of water;, and whole nations of animated beings in the 
bloom which furrounds a plum, a pear, and mod other 
fruit; not to mention numberlefs infeds in every part 
of nature, fo fmall, that a thouiand of them might be 
crulhed by a fingle grain of fand. 

From the difcovery of thefe truths, the philoibphic n^ind 
is led to make ftill further improvements : thus, in the 
formation of a mite, we can fee the lame proportion apd 
fymmetry in the firudure of its limbs, as in thoie of any of 
the larger quadrupeds ; as free a circulatbn of blood in the 
one a» in the other; as many members a^pted to different 
purposes ; as numerous veins, muicles, arteries, finews, &c.{(C. 
with a pcobefcis toiake in ittfop^ UM t|iait of the elephant. 

And 
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And if we defcead to infefts of a yet fmaller fize, we fhail 
always find in each, all the properties and attributes eiTential 
t6 animal life : if we defcend to thofe infers, whofe bulk, 
tompared to that of a mite, is as that of the mite to the 
elephant. 

Others are of fe fmall a fize, as to be beyond the reach of 
tny magnifying p«wer ; and whofe whole exiflence t& circum« 

« 

ibrlbed within the fpace of a fewhoursi or a fnmnier^s day ^t 
the moft. M^'riads there are in the vegetable worlds to whom 
the morning gives birth, and who expire with the fetimg 
fun, befides numberlefr others who have their habitations on 
the bodies of other animals, fuch as the ichneumon, whofe 
peculiar habitation is on the body of the caterpillar. 

In fliort, there is no part of nature which does not alR}rd 
(b the microfcopical obferver an abundant fource of wonder 
and admiration, and difplay the attributes of that Supreme 
Being, whofe wifdom is as confpicuous in the conftru6Hon of 
the fmallefl atom, to be difcovered by our affifled fight, at 
bis power is evident in the forn^ation of the planetary fyilems. 

But there are fome objeds which have more immediately 
engaged the attention of the curious obferver: fuch as, what 
is called the filver tree; and the cryfbillieation of falts. The 
filver tree is formed bydiflblving a little fitver in a fniail 
quantity of aqua fortis; and then adding to it twice the 
quantity of common water* Drop a little of this upon a 
piece of {ilain glafs, and put upon it a fmall piece of brafs 
wire ; and immediately the wire is put upon the mixture, 
trees will appepr to grow, and difplay their branches, 
"which will be extended, as far as the liquor extends on the 
glafs ; and has all the appearance of real trees, but of a 
filver caft. To obferve the cryflallization of falts, dif- 
folve a little fal-ammoniac in common water, drop a 
little of this mixture on a piece of glafs, as in the for* 
mer cafe^ ttnd when viewing it ^through the microicope, 
hold a hot iron near it^ to make it tvjsporate the 
quicker. As foon as th^ evapoxutic^ takes place^ it wil 

rife 



